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Victor J. Bierman, Jr., Ph.D.

Senior Scientist

LimnoTech
Principal Expertise
s Water Quality s Toxic Chemical Modeling
s Eutrophication * Hydrology
e Chemical Fate Assessment s Regulatory Compliance
Education

Ph.D. Environmental Engineering
University of Notre Dame, Notre Dame, Indiana, 1974

M.S.  Physics
University of Notre Dame, Notre Dame, Indiana, 1971
A.B. Science

Villanova University, Villanova, Pennsylvania, 1966

Experience Summary

Dr. Bierman has 35 years of experience in the development and application of water quality models for
eutrophication and the transport and fate of toxic chemicals. This work has led to his publication of over
100 technical papers and reports. He is a former Associate Professor in the Department of Civil
Engineering at the University of Notre Dame, and a former U.S. EPA National Expert in Environmental
Exposure Assessment. As an LTI Senior Scientist, Dr. Bierman conducts research and development on
projects for Federal, state and regional government clients. He also provides expert review, litigation

support, and expert testimony on a variety of environmental issues for industrial, regulatory and private
clients.

Dr. Bierman is a leading expert in the assessment and solution of problems related to nutrients, nuisance
algal blooms, nitrogen fixation, hypoxia, exotic species, and ecosystem processes. He has conducted
studies in watersheds, lakes, rivers, estuaries and coastal marine systems. This experience has included
data synthesis, expert review, and development and application of mass balance models. Dr. Bierman is
also a leading expert in toxic chemical transport, fate, partitioning and bioaccumulation. He has
conducted assessment studies in major river systems, estuaries, and the Great Lakes, and remedial
investigations at U.S. EPA Superfund sites. These studies have included organic chemicals, heavy metals,
sediment processes, and mass balance modeling.

Projects conducted by Dr. Bierman include eutrophication studies in the Great Lakes, Saginaw Bay, the
Gulf of Mexico, Chesapeake Bay, the Potomac Estuary, Lake Okeechobee and the Florida Everglades.
They also include remedial investigations for contaminated sediments at Superfund sites in the Hudson,
Fox and Kalamazoo Rivers, and toxic chemical transport and fate studies in the Great Lakes, Green Bay,
Saginaw Bay, the Columbia River, and the Delaware and Potomac River Estuaries. Clients have included
Federal agencies such as U.S. EPA and the National Oceanic and Atmospheric Administration; regional
agencies such as the Metropolitan Washington Council of Governments, South Florida Water
Management District, Delaware River Basin Commission, and the Port of Portland; and various other
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state and local government agencies. Clients have also included private sector industries and
environmental organizations.

Key accomplishments by Dr. Bierman include synthesis of results from five different eutrophication
models, including his own model of Saginaw Bay, to develop target phosphorus loadings to the Great
Lakes as part of the 1978 Water Quality Agreement between the U.S. and Canada; modeling of hypoxia
in the Gulf of Mexico to assess the influence of nutrient loadings from the Mississippi River Basin and
produced water discharges from oil and gas drilling activities; transport and fate modeling of PCBs as part
of the Hudson River Reassessment RI/FS; development of a coupled phytoplankton-exotic species-PCB
model of Saginaw Bay, Lake Huron; development of models for PCB total maximum daily loads
(TMDLs) for the Delaware and Potomac River Estuaries; modeling of eutrophication and sediment
diagenesis in Lake Okeechobee; modeling of phosphorus transport and fate in the Florida Everglades; and
development of a model to support a dioxin TMDL in the Columbia River Basin.

Litigation Support within the Last Ten Years

Litigation Support for a Food Processor in the Illinois River Watershed. 2006-Present. Providing
consulting and expert witness services pertaining to phosphorus impacts in the Illinois River Watershed.

Litigation Support for a Former Manufactured Gas Plant. 2004-2005. Expert Witness. Provided
consulting and expert witness services pertaining to contaminant transport and fate at the site of a former
manufactured gas plant.

Litigation Support for an Industrial Discharger on the Ohio River. 2004-2005. Expert Witness.
Conducted an investigation of hydrodynamics, sediment transport and chemical transport and fate in the
Ohio River. Prepared a written expert opinion report, was deposed, and provided technical review of
opposing expert reports.

Litigation Support for Wastewater Treatment Plant Permit Challenge. 2004-2005. Expert Witness.
Conducted investigations of constituent transport and fate in the Ohio River, and water quality standards
applicable to the Ohio River in Kentucky and Ohio.

Litigation Support for Hudson River Natural Resource Damage Assessment. 2003-2005. Consulting
Expert. Investigated PCB transport and fate issues at the U.S. EPA Hudson River Superfund Site for the
U.S. Department of Justice.

Litigation Support for U.S. Department of Justice in Case Involving Municipal Discharger. 1994-
1995 and 1998-1999. Expert Witness. Conducted transport and fate analysis for solids and toxic
chemicals discharged from the Hammond Sanitary District Plant. Prepared written expert opinion report,
was deposed, and provided technical review of opposing expert reports.

Litigation Support and Expert Testimony for a Class Action Suit Involving Pesticide
Contamination. 1996-1999. Expert Witness. Conducted an assessment of sources, environmental
distribution and fate of Mirex at an EPA Superfund Site in Salem, Ohio. Prepared technical affidavit, was
deposed, and provided technical review of opposing expert reports.

Compensation

My hourly billing rate for work related to preparation of this expert report is $250. My hourly billing rate
for testimony (deposition and trial) is $375.
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Senior Scientist
2001-Present

Associate Vice President
1997-2001

Senior Scientist
1992-1997

Senior Project Manager
1990-1992

Adjunct Associate Professor
1990-1992

Associate Professor
1986-1990

Environmental Scientist
1981-1986

Adjunct Associate Professor
1985-1986

Environmental Scientist
1974-1981

Systems Ecologist
1974

Graduate Student
1968-1973

Science Teacher
1966-1968

Professional and Academic Appointments

Limno-Tech, Inc.
Greensboro, North Carolina

Limno-Tech, Inc.
Ann Arbor, Michigan

Limno-Tech, Inc.
South Bend, Indiana

Limno-Tech, Inc.
South Bend, Indiana

Dept. of Civil Engineering & Geological Sciences
University of Notre Dame, Notre Dame, Indiana

Department of Civil Engineering
University of Notre Dame, Notre Dame, Indiana

Environmental Research Laboratory
U.S. Environmental Protection Agency, Narragansett,
Rhode Island

EPA National Expert in Environmental
Exposure Assessment

Department of Civil and Environmental Enginecring
University of Rhode Island, Kingston, Rhode Island

Large Lakes Research Station
U.S. Environmental Protection Agency, Grosse Ile,
Michigan

Cranbrook Institute of Science
Bloomfield Hills, Michigan

Departments of Physics & Civil Engineering
University of Notre Dame, Notre Dame, Indiana

Northeast Catholic High School
Philadelphia, Pennsylvania
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Professional Affiliations

American Chemical Society

Water Environment Federation

Estuarine Research Federation

Society of Environmental Toxicology and Chemistry
North American Lake Management Society
American Society of Limnology and Oceanography
International Association for Great Lakes Research

Aquatic Ecosystem Health and Management Society

Selected Professional Activities

Discussion Group Leader, Chesapeake Bay Program Scientific and Technical Advisory Committee
Workshop, Modeling in the Chesapeake Bay Program: 2010 and Beyond, Annapolis, MD, January 17-18
2006.

Co-Chair, Session on Contaminant Fate and Transport, Third International Conference on the
Remediation of Contaminated Sediments, New Orleans, Louisiana, January 24-27, 2005.

Chair, Special Session on Total Maximum Daily Load (TMDL) for PCBs: Case Study of the Delaware
River Estuary. Water Environment Federation, WEFTEC04, New Orleans, Louisiana, October 6, 2004.

Editorial Board, Aquatic Ecosystem Health & Management, Journal of the Aquatic Ecosystem Health and
Management Society. 2003-Present.

Member, Modeling Subcommittee of the Monitoring, Modeling and Research Committee, U.S. EPA Gulf
of Mexico Program. 1999-Present. Provide expert assistance on design and implementation of a

mathematical modeling program to address scientific and management questions related to hypoxia in the
Gulf of Mexico.

Co-Chair, 5™ International Symposium on Sediment Quality Assessment, Chicago, llinois, October 16-
18, 2002.

Invited Expert, Lake Michigan Mass Balance Sediment Modeling Workshop, U.S. EPA Great Lakes
National Program Office. 2001. Provided expert review and technical guidance on alternate modeling
approaches for sediment dynamics in the Lake Michigan Mass Balance Study.

Co-Chair, Task Group 4, Gulf of Mexico Hypoxia Assessment, White House Committee on Environment
and Natural Resources. 1998-2000. Conducted a quantitative assessment of water quality responses in the
Gulf of Mexico to potential changes in nutrient loadings from the Mississippi River Basin.

Invited Expert, Gulf Hypoxia Science Meeting, Gulf of Mexico Hypoxia Assessment. 1999. Provided
expert advice on scientific questions related to causes of hypoxia in the Gulf of Mexico.

Member, Technical Advisory Committee, Nutrient Enhanced Coastal Ocean Productivity (NECOP)
Program, NOAA. 1992-1995. Provide coordination and technical guidance for physical and water quality
modeling activities in the NECOP Program.

White Paper Author, Workshop on Reducing Uncertainty in Mass Balance Models of Toxics in the Great
Lakes: Lake Ontario Case Study. 1992. Invited to author a "white paper" on model formulations, spatial-
temporal resolution and process aggregation for the purpose of guiding workshop discussions.
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Associate Editor, Journal of Great Lakes Research. 1986-1991.

Discussion Leader, Mass Balance Workshop, International Joint Commission. 1990. Participated in
development of management questions to define levels of mass balance modeling of toxic chemicals in
the Great Lakes.

Member, Lake Huron Task Force, International Joint Commission. 1986-1990. Participate in
development of surveillance plans, conduct data synthesis and prepare summary reports on water quality
conditions in Lake Huron, pursuant to the Water Quality Agreements between the U.S. and Canada.

Task Group Leader, Workshop on Nutrient Cycling/Food Web Interactions for Lake Ontario. 1990.
Invited to peer review a proposed Nutrient Cycling/Food Web Model for Lake Ontario.

Invited Expert, Workshop on Sediment and Food Web Effects on Bioaccumulation, U.S. EPA. 1990.
Invited to review present understanding and future research approach to bioaccumulation of toxic
chemicals.

Invited Expert, Workshop on Mississippi River Plume and Louisiana Shelf Interaction, NOAA. 1989.
Invited to review a research plan to study nutrient fluxes, biological productivity and dissolved oxygen
depletion as part of a new Coastal Ocean Program.

Member, Technical Advisory Committee, International Association for Great Lakes Research.
1986-1988. Assist the Board of Directors in identifying problems and opportunities in pursuit of long-
term research programs to support environmental management in the Great Lakes.

Expert Reviewer, Workshop on Toxic Chemical Loadings in the Great Lakes, International Joint
Commission. 1987. Invited to peer review results from three different mathematical models for toxic
chemical concentrations in the Great Lakes.

Reviewer, National Sea Grant College Site Team, University of Rhode Island. 1987.

Member, Statistics and Modeling Group, Tributary Loading Workshop, International Joint Commission.
1987. Provided recommendations on monitoring plans and loading estimation techniques for tributaries to
the Great Lakes.

Invited Expert, Surveillance Workshop, Great Lakes National Program Office, U.S. EPA. 1986. Invited to
participate in a review of present activities and to make recommendations for future programs.

Chairman, Water Quality Working Group, Science and Technical Committee, U.S. EPA Narragansett
Bay Project. 1985-1986. Provided technical coordination and program review for water quality-related
projects.

Member, Science Advisory Committee, Marine Ecosystems Research Laboratory, Graduate School of
Oceanography, University of Rhode Island. 1985-1986. Reviewed research accomplishments, current
plans and future direction for the MERL, a Center of Excellence under a Cooperative Agreement between
the U.S. EPA and the University of Rhode Island.

Member, Water Quality Group, Northeast Monitoring Program, NOAA. 1983-1985. Provided technical
assistance on water quality assessments and mathematical modeling in the Middle Atlantic Bight.

Expert Reviewer, Environmental Program, National Marine Fisheries Service, NOAA. 1984, Served as an
outside reviewer for the Environmental Assessment Program of the Northeast Fisheries Center.

Panelist, Eutrophication Symposium, New England Estuarine Research Society. 1984. Invited to
participate in a discussion of alternative approaches to the study of eutrophication.

Member, Board of Directors, International Association for Great Lakes Research. 1981-1984. Elected for
a three-year term.

Associate Editor, Journal of Great Lakes Research. 1979-1983.
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Member, Steering Committee for Implementation of Ecosystem Approach Workshop, International Joint
Commission. 1981-1982. Served as a technical consultant for ecosystem modeling related to management
issues in the Great Lakes.

Member, Technical Advisory Committee, Chesapeake Bay Program, U.S. EPA. 1979-1982. Served as a
technical consultant on eutrophication and water quality modeling.

Expert Witness, Public Hearings on Phosphorus Management Strategies for the Great Lakes. International
Joint Commission, Windsor, Ontario. 1980.

Ad Hoc Member, Modeling Sub-Group, Phosphorus Management Strategies Task Force, International
Joint Commission. 1979. Served as a technical consultant on the scientific basis for development of the
target phosphorus loads for the Great Lakes as part of the 1978 Water Quality Agreement.

Member, Task Group 111, A Technical Group to Review Phosphorus Loadings, U.S.-Canada Water
Quality Agreement Re-Negotiation. 1978. Synthesized results from five different mathematical models
and developed target phosphorus loading recommendations for the major basins in the Great Lakes.

Ad Hoc Member, Expert Committee on Ecosystems Aspects, International Joint Commission. 1977,
Reviewed the Hydroscience water quality model of Lake Ontario.

Expert Witness, Conservation Committee Hearings, Michigan House of Representatives. 1977. Testified
on House Bills 4015 and 4023 to ban phosphates in detergents.

Member, Inter-Agency Technical Advisory Group, U.S. Army Corps of Engineers Lake Erie Project.
1975-1977. Served as a technical consultant on projects related to cutrophication and water quality
modeling of Lake Erie.

Participant in U.S.-U.S.S.R. Scientific Exchange Meetings. 1976. Moscow, Novosibirsk, Irkutsk, Baikal
and Khabarovsk, U.S.S.R.

Selected Experience

Review of Dioxin Issue Paper for San Francisco Bay. 2008. Senior Scientist. Conducted a scientific

peer review of a dioxin issue paper for San Francisco Bay under the direction of the San Francisco
Estuary Institute.

Review of Watershed and Water Quality Models for Nutrient TMDLs in the Caloosahatchee River
Estuary. 2007-2008. Senior Scientist. Conducted a scientific review of a coupled HSPF-EFDC modeling
system for nutrient total maximum daily loads (TMDLs) for the Caloosahatchee River Estuary to ensure
that nutrient levels are appropriate for restoration of water quality.

Assessment of Mercury Dynamics in the Florida Everglades. 2006-Present. Project Director.

Conducting review of available models for mercury transport, fate and bioaccumulation, and the current
scientific understanding of mercury dynamics in the Florida Everglades.

Litigation Support for a Food Processor in the Illinois River Watershed. 2006-Present. Providing
consulting and expert witness services pertaining to phosphorus impacts in the Illinois River Watershed.

Chesapeake Bay Water Quality Model. 2004-Present. Project Director. Developing new sub-models for

estuarine phosphorus dynamics, pH-alkalinity, and algal speciation for the Potomac portion of the third-
generation Chesapeake Bay Water Quality Model.

Expert Assistance on Water Quality Modeling for South Florida Water Management District. 2004-
Present. Technical Director, Limno-Tech/HydroQual Joint Venture. Providing task order consulting

services for hydrologic, hydraulic and water quality modeling to support Comprehensive Everglades
Restoration Programs (CERP) and other District programs.
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Expert Assistance on Delaware River PCB Model for Total Maximum Daily Load (TMDL). 2002-
Present. Senior Scientist. Providing expert technical assistance to Delaware River Basin Commission on

model development, application and data needs to support a TMDL for PCBs in the Delaware River
Estuary.

Assessment of EPA-Proposed TMDLs for Nutrients in Lake Okeechobee Tributaries. 2006-2007.
Project Director. Conducted forecast simulations with the Lake Okeechobee Water Quality Model
(LOWQM) to investigate the impacts of the proposed nutrient TMDLS on nitrogen-fixing blue-green
algae in the lake, and providing expert assistance to the Everglades Agricultural Area Environmental
Protection District and South Florida Water Management District.

Peer Review of Everglades Landscape Model (ELM). 2006-2007. Scientific Facilitator. Conducted
scientific facilitation of an independent peer review of the Everglades Landscape Model and its
applicability to decision-making for management of nutrients and hydrology in the Florida Everglades.

Pecr Review of a Linked HSPF-AQUATOX Modeling System. 2006. Senior Scientist. Conducted a
scientific peer review for U.S. EPA on a demonstration application of a linked HSPF-AQUATOX
modeling system as an alternate approach for development of numeric nutrient water quality criteria.

Model for PCB Total Maximum Daily Load (TMDL) in Potomac River Estuary. 2005-2007. Project
Director. Development and calibration of a transport and fate model for PCBs in the Potomac River
Estuary to support development of a TMDL by District of Columbia, Maryland and Virginia.

Assessment of Impacts of Produced Water Discharges on Gulf of Mexico Hypoxia. 2005-2007.
Project Director. Used existing models of Gulf of Mexico hypoxia to estimate incremental impacts of
produced water discharges from oil and gas platforms.

Expert Assistance on Chesapeake Bay Water Quality Modeling. 2001-2007. Senior Scientist.
Provided expert assistance to Metropolitan Washington Council of Governments by conducting a
scientific assessment of the Chesapeake Bay Water Quality Model and its use for developing load

allocations for nutrients and solids in the Potomac River and Estuary as part of the Chesapeake 2000
Agreement.

Characterization and Conceptual Site Model for Berry’s Creek. 2004-2006. Senior Scientist.
Conducted site investigation, data assessment and conceptual modeling to support remediation efforts at
Universal Oil Products Superfund Site, Berry’s Creek, East Rutherford, New Jersey.

Litigation Support for a Former Manufactured Gas Plant. 2004-2005. Expert Witness. Provided
consulting and expert witness services pertaining to contaminant transport and fate at the site of a former
manufactured gas plant.

Litigation Support for an Industrial Discharger on the Ohio River. 2004-2005. Expert Witness.
Conducted an investigation of hydrodynamics, sediment transport and chemical transport and fate in the
Ohio River. Prepared a written expert opinion report, was deposed, and provided technical review of
opposing expert reports.

Litigation Support for Wastewater Treatment Plant Permit Challenge. 2004-2005. Expert Witness.
Conducted investigations of constituent transport and fate in the Ohio River, and water quality standards
applicable to the Ohio River in Kentucky and Ohio.

Water Quality Model to Support Biscayne Bay Feasibility Study. 2004-2005. Project Director.
Developed a detailed scope of work for an integrated hydrodynamic, sediment transport and water quality
model to support a Phase II Feasibility Study of Biscayne Bay, Florida.

Litigation Support for Hudson River Natural Resource Damage Assessment. 2003-2005. Consulting
Expert. Investigated PCB transport and fate issues at the U.S. EPA Hudson River Superfund Site for the
U.S. Department of Justice.
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Expert Assistance on Offshore Siting Study for Relocation of Wastewater Treatment Plant Outfall.
2002-2005. Senior Scientist. Developed regional-scale nutrient loadings to the northeast continental shelf
of the U.S. to support a modeling assessment of the proposed relocation of a wastewater treatment plant
outfall currently discharging to Jamaica Bay, New York.

Dynamics of Sediment-Water Nutrient Fluxes in the Lower St. Johns River. 2000-2005. Project
Director. Conducted literature and field assessments of phosphorus, nitrogen, carbon and oxygen fluxes in
the Lower St. Johns River to support a site-specific water quality model.

Expert Assistance on Modeling of Hypoxia in the Gulf of Mexico. 2004. Project Director. Provided
expert assistance to Offshore Operators Committee, EPA Region 6 and Minerals Management Service on
use of existing models to estimate impacts of produced water discharges.

Expert Assistance on Urban Stream Total Maximum Daily Load (TMDL). 2002-2003. Member,
Stakeholder Advisory Group. Provided expert technical assistance to City of Greensboro on development
and review of an HSPF model for a fecal coliform TMDL on North Buffalo Creek.

Expert Assistance on Lower St. Johns River Water Quality Model for Nutrient Total Maximum
Daily Load (TMDL). 2002-2003. Senior Scientist. Provided expert technical assistance to St. Johns
River Water Management District and the U.S. Army Corps of Engineers on model development,
calibration and incorporation of nitrogen fixation.

Effect of Zebra Mussels on Cycling and Potential Bioavailability of PCBs: Case Study of Saginaw
Bay. 1998-2002. Co-Principal Investigator. Developed a mass balance model to represent the influence of
phytoplankton and zebra mussel dynamics on PCB transport, fate and bioavailability in Saginaw Bay,
Lake Huron.

Water Quality Assessment for NPDES Permit, Cape Fear River. 2001. Project Director. Conducted
data assessment and modeling analyses for dissolved oxygen to support NPDES permit re-issuance for an
industrial discharge to the Middle Cape Fear River, North Carolina.

Modeling of PCB Fate and Transport for Hudson River Reassessment RI/FS. 1993-2001. Project
Director. Developed mass balance models for hydraulics, solids and PCBs to investigate the impacts of
continued No Action and various remedial scenarios on water column and sediment PCB exposures in the
Upper Hudson River. Results were used to support the EPA Record of Decision to remediate
contaminated sediments in the Upper Hudson River.

Columbia River Channel Deepening Reconsultation Project. 2001. Project Director. Reviewed
available data and modeling analyses for hydrodynamics, sediment transport and toxic chemicals to
support development of a Biological Assessment for potential impacts on endangered species.

Ottawa River Environmental Hot Spot Delineation and Risk Assessment. 2000-2001. Project
Director. Directed assessment of risks posed by existing conditions in the Ottawa River, Ohio, and
identification of priority areas for remediation. '

Modeling of PCB Fate and Transport in Kalamazoo River. 1999-2000. Senior Scientist. Provided
expert advice on development of mass balance models for transport, fate and bioaccumulation of PCBs in
the Kalamazoo River, Michigan.

Lake Michigan Ecosystem Model. 1998-2000. Principal Investigator. Developed an ecosystem mass
balance model of the lower food web to support the Lake Michigan Mass Balance Study.

Fox River and Green Bay PCB Fate and Transport Model Evaluation. 1997-2000. Senior Scientist.
Provided expert advice and consultation on evaluation of alternate PCB transport and fate models for the
Fox River and Green Bay, as set forth in an agreement between the State of Wisconsin and several paper
companies.
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Gulf of Mexico Hypoxia Assessment, White House Committee on Environment and Natural
Resources. 1997-1999. Co-Team Leader, Task Group 4. Developed and calibrated a water quality model
for hydraulic transport, primary productivity and dissolved oxygen in the northern Gulf of Mexico to
assess responses to potential changes in nutrient loadings from the Mississippi River Basin.

Mass Balance Modeling of Hypoxia on the Louisiana Inner Shelf. 1990-1999. Principal Investigator.
Development and calibration of a water quality mass balance model for hydraulic transport, primary
productivity and bottom water hypoxia in the Mississippi River Plume/Inner Gulf of Mexico Shelf
Region.

Expert Assistance on James River Tributary Strategy. 1997-1999. Senior Scientist. Provided expert
assistance in reviewing the revised Chesapeake Bay Water Quality Model to support development of a
management strategy for the James River in response to a legislative mandate by the State of Virginia.

Litigation Support for U.S. Department of Justice in Case Involving Municipal Discharger. 1994-
1995 and 1998-1999. Expert Witness. Conducted transport and fate analysis for solids and toxic
chemicals discharged from the Hammond Sanitary District Plant. Prepared written expert opinion report,
was deposed, and provided technical review of opposing expert reports.

Litigation Support and Expert Testimony for a Class Action Suit Involving Pesticide
Contamination. 1996-1999. Expert Witness. Conducted an assessment of sources, environmental
distribution and fate of Mirex at an EPA Superfund Site in Salem, Ohio. Prepared technical affidavit, was
deposed, and provided technical review of opposing expert reports.

Sediment Diagenesis Model for Lake Okeechobee. 1997-1998. Project Director. Developed a sediment
diagenesis submodel of phosphorus for incorporation into an existing eutrophication mass balance model
for Lake Okeechobee. Provided expert assistance to South Florida Water Management District in model
application studies.

Caloosahatchee Estuary Hydrodynamic-Salinity Model. 1997. Project Director. Developed and
applied a one-dimensional, coupled, hydrodynamic-salinity model. Provided expert assistance to South
Florida Water Management District in model calibration and predictive simulations.

Expert Assistance on Chesapeake Bay Water Quality Modeling. 1996-1997. Senior Scientist.
Provided expert assistance to Metropolitan Washington Council of Governments in evaluating the
rationale for nutrient reduction goals and in technical review of the Chesapeake Bay Watershed and
Water Quality Models.

Application of a Coupled Primary Productivity-Exotic Species Model for Saginaw Bay, Lake
Huron. 1996-1997. Principal Investigator. Developed and applied an ecosystem mass balance model to
investigate water quality responses to changes in external nutrient loadings and zebra mussel dynamics.

Development of Everglades Water Quality Model. 1995-1997. Project Director. Developed and applied
a watershed mass balance model for hydraulics, chloride and total phosphorus for the overland areas and
canal system in the Florida Everglades.

Litigation Support and Expert Testimony for a Major Chemical Company in Michigan Involving
NPDES Permit Violations. 1996. Expert Witness. Conducted transport, fate and effects analysis for
toxic chemicals and phosphorus discharged from an industrial outfall. Prepared expert opinion report,
provided depositions for two separate cases, and testified at trial in State Circuit Court.

An Ecosystem Modeling Study of Saginaw Bay: Impacts of Long-Term Loading Reductions and
Invasion by the Zebra Mussel. 1991-1994. Principal Investigator. Development and application of a
mass balance model to assess relative water quality impacts of reductions in phosphorus loadings and
potential impacts caused by zebra mussel invasion.
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Expert Assistance on Lake Okeechobee Water Quality Modeling for Lake Management. 1993.
Project Director. Provided expert assistance in evaluating modeling results, technical guidance for
additional modeling simulations, and co-authorship of two peer-reviewed manuscripts with South Florida
Water Management District staff,

Development of Caloosahatchee Estuary Salinity Model. 1993. Project Director. Developed and
applied a one-dimensional salinity mass balance model, and determined steady-state salinity profiles in
the Caloosahatchee Estuary for a suite of freshwater inflows from Lake Okeechobee.

Limnological Studies of Nitrogen Impacts on the Lake Okeechobee Ecosystem. 1993. Project
Director. Conducted literature review, data assessment and empirical modeling to understand and
potentially control nitrogen impacts on Lake Okeechobee.

Testing the Use of Mass Balance Models for NPDES Permit Development to Protect Sediment
Quality. 1992-1993. Project Director. Development and test site applications of a mass balance modeling

framework for implementing sediment quality criteria for hydrophobic organic chemicals and heavy
metals.

St. Joseph River Combined Sewer Overflows Impact Assessment for the City of South Bend,
Indiana in Support of the Development of Control Strategies. 1991-1993. Senior Scientist. Directed
event-driven field sampling program for St. Joseph River and provided guidance on development and
application of mass balance models for coliform bacteria and dissolved oxygen.

Evaluation of Potential Impacts of Nitrogen Removal on Eutrophication in the Potomac Estuary.
1991-1993. Project Director. Conducted review of scientific literature, historical data and predictions of
Potomac Eutrophication Model (PEM) to assess risk of proliferation of nitrogen-fixing blue-green algae
under various point source nitrogen control strategies.

Lake Okeechobee Water Quality Modeling Evaluations. 1992. Project Director. Provided expert
assistance in development and application of a water quality model for eutrophication in Lake
Okeechobee, Florida.

Peer Review of Everglades Water Quality Research Plan. 1992. Senior Scientist. Provided external
peer review of planning components for best management practices (BMPs) and development of
watershed mass balance modeling tools for multi-objective management of water resources.

Development and Validation of an Integrated Exposure Model for Toxic Chemicals in Green Bay,
Lake Michigan. 1988-1992. Principal Investigator. Developed and applied a suite of individual models
to describe hydraulics, eutrophication, particle dynamics and toxic chemicals in the bay.

Development of Phase 1 Screening Model for TCDD (Dioxin) in the Columbia River. 1991-1992.
Project Director. Application of a screening-level mass balance model to support development of a total

maximum daily load (TMDL) for dioxin in the Upper and Lower Columbia, Snake and Willamette River
Basins. '

Evaluation of Potential Impacts on Juday Creek from Proposed Stormwater Detention Basins.
1991. Senior Scientist. Directed field monitoring, data synthesis and mass balance modeling of water and
heat in the creek and proposed detention basins.

Expert Consulting and Review of Water Quality Modeling on Lake Mead, Nevada. 1990. Senior
Scientist. Conducted peer review of water quality model for eutrophication in Lake Mead.

Toxics Modeling Workshops for Training EPA and State Regulatory Personnel. 1989. Principal
lecturer on calibration of toxic chemical models at workshops in U.S. EPA Regions V (Chicago), IX (San

Francisco), VIII (Boulder), IV (Atlanta) and X (Seattle), and for E.I. DuPont DeNemours and Company,
Newark, Delaware.
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Expert Consultant, U.S. Army Corps of Engineers. 1987. Provided expert assistance on selection of
aquatic processes and state variables for a time-variable, three-dimensional water quality model of
Chesapeake Bay.

Expert Consultant, Ontario Ministry of the Environment. 1987. Provided expert assistance on

development of an aquatic food chain model to support the Ontario Municipal Industrial Strategy for
Abatement.

Expert Consultant, Chesapeake Bay Program, U.S. EPA. 1984-1986. Provided technical assistance on
planning and implementation of a water quality modeling program for nutrient enrichment and dissolved
oxygen depletion in Chesapeake Bay.

Program Coordinator, Estuarine Research Program, Environmental Research Laboratory,
Narragansett, U.S. EPA. 1984-1986. Conceived, planned and coordinated research in the areas of
transport, fate and effects of contaminants and nutrients in estuarine and near-coastal environments.

Project Officer, U.S. Environmental Protection Agency. 1974-1986. Served as Project Officer on 12
research grants and cooperative agreements. Cumulative budgeted amount of this research was
$4 million. Results included publication of over 60 scientific papers and reports.

Lead Scientist, Office of Research and Development, U.S. EPA. 1984. Prepared and presented
technical briefings on ocean disposal and estuarine research for the Consolidated Water Research
Commmittee as part of the EPA research planning for fiscal years 1985 and 1986.

Program Coordinator, Ocean Disposal Research Program, Environmental Research Laboratory,
Narragansett, U.S. EPA. 1983-1984. Conceived, planned and coordinated ocean disposal research in the
areas of transport, transformation and fate of ocean-dumped contaminants.

Expert Consultant, Region I, U.S. EPA. 1982-1984. Provided technical assistance on physical transport
and food chain modeling for PCBs and heavy metals in support of the New Bedford Harbor
(Massachusetts) Superfund Project.

Expert Consultant, Office of Water Regulations and Standards, U.S. EPA. 1982-1983. Developed a
scientific protocol for ocean dumpsite designation, and conducted a workshop consisting of scientific and
technical experts to peer review the protocol.

Program Manager, Waste Load Allocation Program, Large Lakes Research Station, U.S. EPA,
1980-1981. Initiated studies in the Flint River (Michigan) watershed on the development and field
application of waste load allocation models for heavy metals.

Visiting Scientist, International Institute for Applied Systems Analysis, Laxenburg, Austria. 1980.
Applied water quality models to Lake Balaton (Hungary) under terms of an International Agreement
between the Institute and the Hungarian Academy of Science.

Expert Consultant, National Aeronautics and Space Administration. 1979. Provided technical
assistance on the applications of remote sensing imagery to water quality problems in lakes.

Expert Consultant, British Broadcasting Corporation-The Open University Centre. 1979. Provided
technical assistance on the use of the Great Lakes as an international case study on phosphorus

enrichment, and appeared in a film production entitled, "Inorganic Chemistry Concepts and Case
Studies."

Expert Consultant, World Health Organization. 1978. Provided technical assistance on a water quality
modeling project for the Billings Reservoir, Sao Paulo, Brazil.

Collaboration, International Institute for Applied Systems Analysis, Laxenburg, Austria. 1978.
Transferred a water quality database for Saginaw Bay, Lake Huron, to the Institute for use in
mathematical model intercomparisons.
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Research Assistant, Department of Civil Engineering, University of Notre Dame. 1971-1972.
Provided field sampling and laboratory analytical support for an EPA-sponsored project on Stone Lake,
Michigan. Provided technical support and data analysis for an advanced wastewater treatment project
sponsored by Telecommunications Industries, Inc., Copiague, Long Island.

Teaching Assistant, Department of Civil Engineering, University of Notre Dame. 1971. Taught an
undergraduate laboratory course in air pollution. Constructed a monodisperse aerosol generator and
various air sampling devices.

Research Assistant, Department of Physics, University of Notre Dame. 1969. Constructed and tested
clectronic instrumentation and field-mapped a large bending magnet in support of an NSF-sponsored
high-energy physics project at Argonne National Laboratory.

Teaching Assistant, Department of Physics, University of Notre Dame. 1968-1969. Taught
undergraduate laboratory courses and tutorial classes.

Science Teacher, Northeast Catholic High School, Philadelphia, Pennsylvania. 1966-1968. Taught
lecture and laboratory courses in Physics (11th Grade) and Introductory Physical Science (9th Grade).

Selected Publications

Journal Articles

Predicted Impacts from Offshore Produced Water Discharges on Hypoxia in the Gulf of Mexico.
Bierman, V.J., Jr., S.C. Hinz, D. Justi¢, D. Scavia, J.A. Veil, K. Satterlee HI, M.E. Parker and S. Wilson.
Society of Petroleum Engineers Projects, Facilities & Construction. 3(2):1-10. 2008.

Forecasting Gulf’s Hypoxia: The Next 50 Years? D. Justi¢, V.J. Bierman, Jr., D. Scavia and R. Hetland.
Estuaries and Coasts. 30(5):791-801. 2007.

Hard Lessons, Simple Truths: Restoring Large Water Systems Requires the Willingness to Learn from
Experience — and Time. Freedman, P.L., V.J. Bierman, Jr. and J.V. DePinto. Water Environment and
Technology. 19(6):57-62. 2007.

The Lake Okeechobee Water Quality Model (LOWQM): Enhancements, Calibration, Validation and
Analysis. R.T. James, V.J. Bierman, Jr., M.J. Erickson and $.C. Hinz. Lake and Reservoir Management.
21(3):231-260. 2005.

Modeling the Role of Zebra Mussels in the Proliferation of Blue-green Algae in Saginaw Bay, Lake
Huron. V.J. Bierman, Jr., J. Kaur, I.V. DePinto, T.J. Feist and D.W. Dilks. Journal of Great Lakes
Research. 31(1):32-55. 2005.

Reducing Hypoxia in the Gulf of Mexico: Advice from Three Models. D. Scavia, D. Justi¢ and
V.J. Bierman, Jr. Estuaries. 27(3):419-425. 2004.

The Bioturbation-Driven Chemical Release Process. L.J. Thibodeaux and V.J. Bierman, Jr.
Environmental Science and Technology. 37(13):252A-258A. 2003.

Nutrient-Enhanced Productivity in the Northern Gulf of Mexico: Past, Present and Future. N.N. Rabalais,
R.E. Turner, Q. Dortch, D. Justic, V.J. Bierman, Jr. and W.J. Wiseman, Jr. Hydrobiologia. 475(1):39-63,
2002.

Exploring the Dynamics and Fate of Total Phosphorus in the Florida Everglades Using a Calibrated Mass
Balance Model. R. Raghunathan, T. Slawecki, T.D. Fontaine, Z. Chen, D.W. Dilks, V.J. Bierman, Jr. and
S. Wade. Ecological Modelling. 142:247-259. 2001.
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Equilibrium Partitioning of PCB Congeners in the Water Column: Field Measurements from the Hudson
River. Butcher, J.B., E.A. Garvey and V J. Bierman, Jr. Chemosphere. 36(15):3149-3166. 1998.

Calibration of a Hydraulic Transport Model for Green Bay, Lake Michigan. Martin, S.C., S.C. Hinz, P.W.
Rodgers, V.J. Bierman, Jr., J.V. DePinto and T.C. Young. Journal of Great Lakes Rescarch. 21(4):599-
609. 1995.

A Preliminary Modeling Analysis of Water Quality in Lake Okeechobee, Florida: Calibration Results.
James, R.T and V J. Bierman, Jr. Water Research. 29(12):2755-2766. 1995.

A Preliminary Modeling Analysis of Water Quality in Lake Okeechobee, Florida: Diagnostic and
Sensitivity Analyses. Bierman, V.J, Jr. and R.T. James. Water Research. 29(12):2767-2775. 1995.

Historical Trends in the Lake Okeechobee Ecosystem, IV. Nitrogen:Phosphorus Ratios, Cyanobacterial
Dominance, and Nitrogen Fixation Potential. Smith, V.H., V.J. Bierman, Jr., B.L. Jones and K_E. Havens.
Archiv fur Hydrobiologie/Supplement. 107:71-88. 1995,

Historical Trends in the Lake Okeechobee Ecosystem, VI, Synthesis. Havens, K.E., V.J. Bierman, Jr.,

E.G. Flaig, C. Hanlon, R.T. James, B.L. Jones and V.H. Smith. Archiv fur Hydrobiologie/Supplement.
107:101-111. 1995.

A Preliminary Mass Balance Model of Primary Productivity and Dissolved Oxygen in the Mississippi
River Plume/Inner Gulf Shelf Region. Bierman, V.1, Jr., S.C. Hinz, D. Zhu, W.J. Wiseman, Jr., N.N.
Rabalais and R.E. Turner. Estuaries. 17(4):886-899. 1994,

Analysis of Organic Carbon Sediment-Water Exchange in Green Bay, Lake Michigan, USA. DePinto,
J.V., R. Raghunathan, V_.J. Bierman, Jr., P.W. Rodgers, T.C. Young and S.C. Martin. Water Science
Technology. 28(8-9):149-159. 1993.

Field Application of a Steady-State Mass Balance Model for Hydrophobic Organic Chemicals in an
Estuarine System. Dilks, D.W., J.S. Helfand, V.J. Bierman, Jr. and L. Burkhard. Water Science
Technology. 28(8-9):263-271. 1993.

Transport of Low-Level Radioactive Soil at Deep-Ocean Disposal Sites. Bonner, J.S., C.D. Hunt, J.F.
Paul and V.J. Bierman, Jr. Journal of Environmental Engineering. 118(1):101-119. 1992.

Impact of Flow Variability on Error in the Estimation of Tributary Mass Loads. Preston, S.D., V.J.
Bierman, Jr. and S.E. Silliman. Journal of Environmental Engineering. 118(3):402-419. 1992.

Equilibrium Partitioning and Biomagnification of Organic Chemicals in Benthic Animals. V.J. Bierman,
Jr. Environmental Science and Technology. 24(9):1407-1412. 1990.

An Evaluation of Methods for the Estimation of Tributary Mass Loads. Preston, S.D., V.J. Bierman, Jr.
and S.E. Silliman. Water Resources Research. 25(6):1379-1389. 1989.

Methods for Waste Load Allocation of Municipal Sewage Sludge at the 106-Mile Ocean Disposal Site.
Walker, H.A., I.F. Paul and V.J. Bierman, Jr. Environmental Toxicology and Chemistry. 6(6):475-489.
1987.

Modeling of Phytoplankton in Saginaw Bay: I. Calibration Phase. Bierman, V.J., Jr. and D.M. Dolan.
Journal of Environmental Engineering. 112(2):400-414. 1986.

Modeling of Phytoplankton in Saginaw Bay: II. Post-Audit Phase. Bierman, V.J., Jr. and D.M. Dolan.
Journal of Environmental Engineering. 112(2):415-429. 1986.

A Strategy for Monitoring of Contaminant Distributions Resulting from Proposed Sewage Sludge
Disposal at the 106-Mile Ocean Disposal Site. O'Connor, T.P., H.A. Walker, I.F. Paul and V.J. Bierman,
Jr. Marine Environmental Research. 16:127-150. 1985.
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Retrospective Analysis of the Response of Saginaw Bay, Lake Huron, to Reductions in Phosphorus
Loadings. Bierman, V.J., Jr., D.M. Dolan, R. Kasprzyk and J.L. Clark. Environmental Science and
Technology. 18(1):23-31. 1984,

Mass Balance Modeling of DDT Dynamics in Lakes Michigan and Superior. Bierman, V.J., Jr. and W.R.
Swain. Environmental Science and Technology. 16(9):572-579. 1982.

Mass Balance Modeling of Heavy Metals in Saginaw Bay, Lake Huron. Dolan, D.M. and V.J. Bierman,
Jr. Journal of Great Lakes Research. 8(4):676-694. 1982

Modeling of Phytoplankton-Nutrient Dynamics in Saginaw Bay, Lake Huron. Bierman, V.J., Jr. and D.M.
Dolan. Journal of Great Lakes Research. 7(4):409-439. 1981.

Statistical Analysis of the Spatial and Temporal Variability of the Ratio Chlorophyll a to Phytoplankton
Cell Volume in Saginaw Bay, Lake Huron. Dolan, D.M., V.J. Bierman, Jr., M.H. Dipert and R.D. Geist.
Journal of Great Lakes Research. 4(1):75-83. 1978.

Refereed Book Chapters

Partitioning of Organic Chemicals in Sediments: Estimation of Interstitial Concentrations using Organism
Body Burdens. V.J. Bierman, Jr. In: J.V. DePinto, W. Lick and J.F. Paul. (eds.), Transport and
Transformation of Contaminants Near the Sediment-Water Interface. Lewis Publishers, Chelsea,
Michigan. pp. 149-170. 1993,

A Convective-Dispersive Transport Model for Wastes Disposed at the 106-Mile Ocean Disposal Site.
Walker, H.A., J.F. Paul and V.J. Bierman, Jr. In: D.J. Baumgartner and I.W. Duedall (eds.), Oceanic
Processes in Marine Pollution, Vol. 6 - Physical and Chemical Processes: Transport and
Transformation. Krieger, Malabar, Florida. pp. 53-61. 1990.

A Protocol for Designation of Ocean Disposal Sites. Reed, M. and V.J. Bierman, Jr. In: M.A. Champ and
P K. Park (eds.), Oceanic Processes in Marine Pollution, Vol 3 - Marine Waste Management: Science
and Policy. Krieger, Malabar, Florida. pp. 155-166. 1989.

A Hazard Assessment Research Strategy for Ocean Disposal. Gentile, ].H., V.J. Bierman, Jr., J.F. Paul,
H.A. Walker and D.C. Miller. In: M.A. Champ and P.K. Park (eds.), Oceanic Processes in Marine
Pollution, Vol. 3 - Marine Waste Management: Science and Policy. Krieger, Malabar, Florida. pp. 200-
212.1989.

Application of a Hazard Assessment Research Strategy for Waste Disposal at the 106-Mile Ocean
Disposal Site. Paul, J.F., V.J. Bierman, Jr., H.A. Walker and J.H. Gentile. In: D.W. Hood, A. Schoener
and P.K. Park (eds.), Oceanic Processes in Marine Pollution, Vol. 4 - Scientific Monitoring Strategies for
Ocean Waste Disposal. Krieger, Malabar, Florida. pp. 149-160. 1989.

The Application of a Hazard Assessment Research Strategy to the Ocean Disposal of a Dredged Material:
Exposure Assessment Component. Paul, J.F., V.J. Bierman, Jr., W R. Davis, G.L. Hoffman, W.R. Munns,
C.E. Pesch, P.F. Rogerson and S.C. Schimmel. In: D.A. Wolfe and T.P. O'Connor (eds.), Oceanic
Processes in Marine Pollution, Vol. 5 - Urban Wastes in Coastal Marine Environments. Krieger,
Malabar, Florida. pp. 123-135. 1988.

Research Strategy for Ocean Disposal: Conceptual Framework and Case Study. Bierman, V.J., Jr., J.H.
Gentile, J.F. Paul, D.C. Miller and W.A. Brungs. In: H.L. Bergman, R.A. Kimerle and A.W. Maki (eds.),
Environmental Hazard Assessment of Effluents. Pergamon Press, New York. pp. 313-329. 1986.

Seasonal Phytoplankton Succession as a Function of Phosphorus and Nitrogen Levels. DePinto, J.V., V.J.
Bierman, Jr. and F.H. Verhoff. In: R.P. Canale (ed.), Modeling Biochemical Processes in Aquatic
Ecosystems. Ann Arbor Science Publishers, Ann Arbor, Michigan. pp. 141-169. 1976.
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Mathematical Model of the Selective Enhancement of Blue-Green Algae by Nutrient Enrichment. V.J.
Bierman, Jr. In: R.P. Canale (ed.), Modeling Biochemical Processes in Aquatic Ecosystems. Ann Arbor
Science Publishers, Ann Arbor, Michigan. pp. 1-31. 1976.

Published Reports

Forecasting Hypoxia in the Gulf of Mexico: Responses to Nutrient Loadings from the Mississippi River
Basin. Bierman, V.J1., Jr., S.C. Hinz, W.J. Wiseman, Jr., N.N. Rabalais and R. Eugene Turner. In: N.J.
Valette-Silver and D. Scavia (eds.), Ecological Forecasting: New Tools for Coastal and Ecosystem
Management. NOAA Technical Memorandum NOS NCCOS. pp. 111-115. 2003.

Modeling. Bierman, V.J., Jr., S.C. Hinz, K.A. Nelson, D.P. Podber, D. Zhu, W.J. Wiseman, Jr., N.N.
Rabalais and R.E. Turner. In: Wiseman, W.J., Jr., N.N. Rabalais, M.J. Dagg and T.E. Whitledge (eds.),
Nutrient Enhanced Coastal Ocean Productivity in the Northern Gulf of Mexico — Understanding the
Effects of Nutrients on a Coastal Ecosystem. NOAA Coastal Ocean Program Decision Analysis Series
No. 14. NOAA Coastal Ocean Program, Silver Spring, MD. Chapter 6, pp. 103-125. 1999.

Effects of Reducing Nutrient Loads to Surface Waters within the Mississippi River Basin and the Gulf of
Mexico: Topic 4 Report for the Integrated Assessment on Hypoxia in the Gulf of Mexico. Brezonik, P.L.,
V.J. Bierman, Jr., R. Alexander, J. Anderson, J. Barko, M. Dortch, L. Hatch, G.L. Hitchcock, D. Keeney,
D. Mulla, V. Smith, C. Walker, T. Whitledge and W.J. Wiseman, Jr. NOAA Coastal Ocean Program

Decision Analysis Series No. 18. NOAA Coastal Ocean Program, Silver Spring, Maryland. 130 pp. 1999.

Evaluation of Methods for the Estimation of Tributary Mass Loading Rates. Preston, S.D., V.J. Bierman,
Jr. and S.E. Silliman. U.S. Geological Survey, Water Resources Research Center, Purdue University,
West Lafayette, Indiana. Technical Report No. 187. 50 p. 1989.

Development of Estimation Methods for Tributary Loading Rates of Toxic Chemicals. Bierman, V.J., Jr.,
S.D. Preston and S.E. Silliman. U.S. Geological Survey, Water Resources Research Center, Purdue
University, West Lafayette, Indiana. Technical Report No. 183. 58 p. 1988.

User Manual for Two-Dimensional Multi-Class Phytoplankton Model with Internal Nutrient Pool
Kinetics. Bierman, V.J., Jr. and L.M. Mcllroy. U.S. Environmental Protection Agency, Environmental
Research Laboratory, Duluth, Minnesota. EPA/600/3-86/061. 149 p. 1986.

Sampling the Oceans for Pollution: EPA Research Strategy for Marine Waste Disposal. Prager, J.C., V.J.
Bierman, Jr., D.C. Miller and J.H. Gentile. Dangerous Properties of Industrial Materials Report. 4(5):2-8.
1984.

Probabilistic Approach for the Determination of the Potential Area of Influence for Waste Disposed at the
106-Mile Ocean Disposal Site. Paul, J.F., H.A. Walker and V.J. Bierman, Jr. In: J.B. Pearce and D.C.
Miller (eds.), 106-Mile Waste Disposal Site Characterization Update Report, NOAA Technical
Memorandum NMFS-F/NEC-26, National Marine Fisheries Service, Northeast Fisheries Center, Woods
Hole, Massachusetts. 1983.

The Development and Calibration of a Spatially Simplified, Multi-Class Phytoplankton Model for
Saginaw Bay, Lake Huron. Bierman, V1., Jr., D.M, Dolan, E.F. Stoermer, J.E. Gannon and V.E. Smith.
Great Lakes Environmental Planning Study, Contribution No. 33, Great Lakes Basin Commission. Ann
Arbor, Michigan. 126 p. 1980.

Responses of Saginaw Bay, Lake Huron, to Reductions in Phosphorus Loadings from the Saginaw River.
Bierman, V.J., Jr. and D.M. Dolan. Problem-Oriented Report, U.S. Environmental Protection Agency.
EPA 600-380-099. 79 p. 1980.
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Proceedings

Large-Scale Hypoxia in the Gulf of Mexico: History, Nutrient Load Reduction Goals, and Significance of
Produced Water Discharges. Bierman, V.J., Jr., D. Scavia, D. Justi¢ and S.C. Hinz. In: Proceedings of
Texas Water 2006, Austin, Texas, April 4-7, 2006.

Dynamics of PCBs in the Delaware River Estuary: Existing Conditions and Loading Reductions Required
for Achievement of Water Quality Standards. Bierman, V.J., Jr., S.C. Hinz, N.S. Suk, S. Liao, J.R.
Yagecic and T.J. Fikslin. In: Proceedings of TMDL 2005, Philadelphia, Pennsylvania, June 26-29, 2005.

Conceptual Modeling Framework for the PCB TMDL in the Delaware River Estuary. Bierman, V.J, Jr.,
S.C. Hinz, J.V. DePinto, S. Liao, N.S. Suk and T.J. Fikslin. In: Proceedings of WEFTEC 2004, New
Orleans, Louisiana, October 2-6, 2004,

Use of a Staged Approach to Develop TMDLSs for Classes of Chemicals from Multiple Source
Categories: PCBs in the Delaware River Estuary. Fikslin, T.J., N.S. Suk and V.J. Bierman, Jr. In:
Proceedings of WEFTEC 2004, New Orleans, Louisiana, October 2-6, 2004.

A Simplified Mass Balance Modeling Framework for Toxics TMDLs: Application to PCBs in the
Delaware River Estuary. Bierman, V.J., Jr., S.C. Hinz, S. Liao, N. Suk, J.R. Yagecic, T.J. Fikslin and J.V,
DePinto. In: Proceedings of Watershed 2004, Dearborn, Michigan, July 11-14, 2004.

Modeling Ecosystem Changes Caused by the Zebra Mussel Invasion in Saginaw Bay, Lake Huron.
Kaur, J., 1.V, DePinto, V.J. Bierman, Jr. and T.J. Feist. In: Proceedings of Watershed 2004, Dearborn,
Michigan, July 11-14, 2004.

Forecasting Hypoxia in the Gulf of Mexico: Responses to Nutrient Loadings from the Mississippi River
Basin. Bierman, V.I., Jr., S.C. Hinz, W.J. Wiseman, Jr., N.N. Rabalais and R.E. Turner. In: Proceedings
of the 12" Biennial Coastal Zone Conference, Cleveland, Ohio, July 15-19, 2001.

Case Study-Hypoxia in the Gulf of Mexico. Bierman, V.J., Jr. and H.P. Holmberg. In: Making
Environmental Policy Analysis Relevant: The EPA Case. In: Workshop Report, U.S. Environmental

Protection Agency, The Ohio State University and Michigan State University, Columbus, Ohio, April 12-
13, 2000.

Mass Balance Modeling of the Impacts of Nutrient Load Reductions in the Mississippi River on Water
Quality in the Northern Gulf of Mexico. Bierman, V.I., Jr., S.C. Hinz, D. Zhu, W.J. Wiseman, Jr., N.N.
Rabalais and R_E. Turner. In: Proceedings of the Surface Water and Ecology Symposium, Water
Environment Federation, 67th Annual Conference and Exposition, Chicago, Illinois. pp. 413-424. 1994,

Modeling of PCBs in Green Bay, Lake Michigan: Sources, Mass Fluxes and Potential Management
Scenario. Raghunathan, R.K., J.V. DePinto, V.J. Bierman, Jr. and P.W. Rodgers. In: Proceedings of the
Surface Water and Ecology Symposium, Water Environment Federation, 67th Annual Conference and
Exposition, Chicago, Illinois. pp. 103-112. 1994,

Great Lakes Environmental Assessment. Rodgers, P.W., T.M. Heidtke, K.M. Feist, V.J. Bierman, Jr.,
D.W. Dilks and P.L. Freedman. In: Proceedings of the Surface Water and Ecology Symposium, Water
Environment Federation, 67th Annual Conference and Exposition, Chicago, lllinois. pp. 293-304. 1994,

Sediment Quality Modeling in Response to Proposed Sediment Quality Criteria. Dilks, D.W., V.J.
Bierman, Jr. and J.S. Helfand. In: Proceedings of the Surface Water and Ecology Symposium, Water
Environment Federation, 67th Annual Conference and Exposition, Chicago, Illinois. pp. 707-713. 1994,

Primary Production and Dissolved Oxygen in the Mississippi River Plume/Inner Gulf Shelf Region:
Components Analysis and Sensitivity to Changes in Physical Transport. Bierman, V.J . Jr, S.C. Hinz, D.
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Zhu, W.J. Wiseman, Jr., N.N. Rabalais and R.E. Turner. In: Proceedings of Synthesis Workshop, Nutrient
Enhanced Coastal Ocean Productivity, Baton Rouge, Louisiana, April 26-27, 1994.

Model Paradigms: A Discussion of Simple and Complex Models. Mackay, D. and V.J. Bierman, Jr. In:
Proceedings of a Conference on Reducing Uncertainty in Mass Balance Models in the Great Lakes-Lake
Ontario Case Study. Great Lakes Monograph No. 4, SUNY, Buffalo, New York. pp. 142-165. 1993.

Mass Balance Modeling of Water Quality Constituents in the Mississippi River Plume/Inner Gulf Shelf
Region. Bierman, V.J., Ir., S.C. Hinz, W.J. Wiseman, Jr., N.N. Rabalais and R.E. Turner. In: Proceedings
of the Nutrient Enhanced Coastal Ocean Productivity (NECOP) Synthesis Workshop, Chauvin,
Louisiana. Publication TAMU-S8G-92-109, Texas A&M University Sea Grant Program. pp. 27-36. 1992.

Mass Balance Modeling of Hypoxia and Associated Water Quality Parameters in the Mississippi River
Plume/Inner Gulf Shelf Region. Bierman, V.J., Jr., S.C. Hinz, W.J. Wiseman, Jr., N.N. Rabalais and R.E.
Turner. In: Proceedings of the Surface Water Quality and Ecology Symposium, Water Environment
Federation, 65th Annual Conference and Exposition, New Orleans, Louisiana. pp. 237-248. 1992.

System Integration and Data Management. V.J. Bierman, Jr. In: Proceedings of The Great Lakes-Coastal
Ocean Program Workshop, Ypsilanti, Michigan. 1992.

Bioaccumulation of Organic Chemicals in Great Lakes Benthic Food Chains. V.J. Bierman, Jr. In: Y.
Hamdy and G. Johnson (eds.), Proceedings of Workshop on Aquatic Food Chain Modeling, Ontario
Ministry of the Environment, Toronto, Canada. pp. 82-119. 1988.

Proceedings of a Workshop for the Development of a Scientific Protocol for Ocean Dumpsite

Designation. Reed, M. and V.J. Bierman, Jr. (eds.). University of Rhode Island, W. Alton Jones Campus
Rhode Island. 122 p. 1983,

bl

A Comparison of Models Developed for Phosphorus Management in the Great Lakes. V.J. Bierman, Jr.
In: R.C. Lochr, C.S. Martin and W. Rast (eds.), Proceedings of the 11th Annual Cornell University

Conference on Phosphorus Management for the Great Lakes. Ann Arbor Science Publishers, Ann Arbor,
Michigan. pp. 235-255. 1980.

A Spatially-Segmented Multi-Class Phytoplankton Model for Saginaw Bay, Lake Huron. Bierman, V.J.,
Jr.and D.M. Dolan. In: W.R. Swain and V.R. Shannon (eds.), Proceedings of the Second American-
Soviet Symposium on the Use of Mathematical Models to Optimize Water Quality Management. EPA-
600/9-80-033. pp. 343-365. 1980.

A Review of Phytoplankton-Nutrient Kinetics Mechanisms in Mathematical Simulation Models, with
Special Attention to Reservoirs and Impoundments. V_J. Bierman, Jr. In: Proceedings of Workshop on
Phytoplankton-Environmental Interactions in Reservoirs, U.S. Army Corps of Engineers, held at
Monterey, California. 1979.

Mathematical Modeling Strategies Applied to Saginaw Bay, Lake Huron. Bierman, V.J., Jr., W.L.
Richardson and T.T. Davies. In: American-Soviet Symposium on Use of Mathematical Models to
Optimize Water Quality Management, Proceedings of a Symposium, Kharkov and Rostov-on-Don,
U.S.S.R. EPA-600/9-78-024. pp. 397-432. 1978.

A Mathematical Model of Pollutant Cause and Effect in Saginaw Bay, Lake Huron. Richardson, W.L. and
V.J. Bierman, Jr. In: Water Quality Criteria Research of the U.S. Environmental Protection Agency,
Proceedings of a Symposium, Corvallis, Oregon. EPA-600/3-76-079. pp. 138-158. 1976.

Mathematical Model of Phytoplankton Growth in Saginaw Bay, Lake Huron. Bierman, V.J., Jr. and W.L.
Richardson. In: Water Quality Criteria Research of the U.S. Environmental Protection Agency,
Proceedings of a Symposium, Corvallis, Oregon. EPA-600/3-76-079. pp. 159-173. 1976.
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Mathematical Modeling of Phytoplankton Dynamics in Saginaw Bay, Lake Huron. Bierman, V.J., Jr. and
D.M. Dolan. In: Environmental Modeling and Simulation, Proceedings of a Conference, U.S.
Environmental Protection Agency, Cincinnati, Ohio. EPA-600/9-76-016. pp. 773-779. 1976.

Mass Transport of Metabolites, Especially Phosphate in Cells. Verhoff, F.H., J.B. Carberry, V.J. Bierman,
Jr.and M.W. Tenney. American Institute of Chemical Engineers Symposium Series 129. 69:227-240.
1973.

Multi-Nutrient Dynamic Models of Algal Growth and Species Competition in Eutrophic Lakes. Bierman,
V.J., Jr., F.H. Verhoff, T.L. Poulson and M.W. Tenney. Proceedings of a Symposium, Utah State
University, Logan, Utah. pp. 89-109. 1973.

Technical Reports

The Effect of Zebra Mussels on Cycling and Potential Bioavailability of PCBs: Case Study of Saginaw
Bay. Kaur, J., 1.V. DePinto, V.J. Bierman, Jr. and T.J. Feist. Final Technical Report, U.S. Environmental
Protection Agency, Great Lakes National Program Office, Chicago, Illinois. Contract No. GL985600-01.
96 p. plus Appendices. 2000.

Conceptualization of an Aquatic Ecosystem Model for Integrated Management of Lake Erie. DePinto,
J.V., V.J. Bierman, Jr., T.J. Feist and J. Kaur. Invited White Paper, Great Lakes Modeling Summit
Report, Council of Great Lakes Research Managers, International Joint Commission. 1999.

Recalibration of GBTOX: An Integrated Exposure Model for Toxic Chemicals in Green Bay, Lake
Michigan. DePinto, J.V., R. Raghunathan, P. Sierzenga, X. Zhang, V.J. Bierman, Jr., P.W. Rodgers, T.C.
Young. Final Technical Report, U.S. Environmental Protection Agency, Large Lakes and Rivers
Research Branch, Grosse fle, Michigan. 1994.

A Preliminary Sensitivity Analysis of a Mass Balance Model for Primary Productivity and Dissolved
Oxygen in the Mississippi River Plume/Inner Gulf Shelf Region. Bierman, V.J., Jr., S.C. Hinz, D. Zhu,
W.J. Wiseman, Jr., N.N. Rabalais and R.E. Turner. NECOP Progress Report, Coastal Ocean Program
Office, National Oceanic and Atmospheric Administration, Silver Spring, Maryland. 1993.

Development and Validation of an Integrated Exposure Model for Toxic Chemicals in Green Bay, Lake
Michigan. Bierman, V.J., Jr., J.V. DePinto, T.C. Young, P.W. Rodgers, S.C. Martin, R. Raghunathan,
U.S. Environmental Protection Agency, Large Lakes and Rivers Research Branch, Environmental
Research Laboratory, Duluth, Minnesota. 265 p. plus Appendices. 1992.

Prediction of Vertical Transport of Low-Level Radioactive Wastes in Middlesex Soil at a Deep-Ocean
Disposal Site. Bonner, J.S., C.D. Hunt, J.F. Paul and V.J. Bierman, Jr. Office of Radiation Programs, U.S.
Environmental Protection Agency. 60 p. 1985.

Methods for Waste Load Allocation of Municipal Sewage Sludge at the 106-Mile Ocean Disposal Site.
Walker, H.A., J.A. Nocito, J.F. Paul, V.J. Bierman, Jr. U.S. Environmental Protection Agency,
Environmental Research Laboratory, Narragansett, Rhode Island. Contribution No. 764. 113 p. 1985.

Summary of the ORD Workshop on State-of-the-Art and Research Needs to Support NPDES Toxics
Management for Water Pollution Control. Bishop, D.F., R. Swank, N.A. Thomas and V.J. Bierman, Jr.
U.S. Environmental Protection Agency, Central Regional Laboratory, Annapolis, Maryland. 36 p. 1984.

Hazard Assessment of Low Level Radioactive Wastes: A Proposed Approach to Ocean Permit Request
Analyses. Prager, ].C., V.J. Bierman, Jr., J.F. Paul and J.S. Bonner. Office of Radiation Programs, U.S.
Environmental Protection Agency. 76 p. 1984.

Report on Development of a Mathematical Model for Eutrophication in the Billings Reservoir, Sao Paulo,
Brazil. V.J. Bierman, Jr. Pan American Health Organization, Regional Office of the World Health
Organization, Washington, D.C. 22 p. 1978.
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Evaluation of the Hydroscience Lake Ontario Report to the Surveillance Subcommittee, International
Joint Commission. V.J. Bierman, Jr. Expert Committee on Ecosystems Aspects, International Joint
Commission, Windsor, Ontario. 20 p. 1977.

Responses of Phytoplankton Biomass in Saginaw Bay to Changes in Nutrient Loadings. Bierman, V.J.,
Jr., W.L. Richardson and D.M. Dolan. Report to the International Reference Group on Upper Lakes
Pollution, International Joint Commission, Windsor, Ontario. 36 p. 1975.

Invited Presentations

Gulf of Mexico Hypoxia: Landside Nutrient Loads and a Growing Sediment Legacy. Bierman, V.J., Jr.
and S.C. Hinz. Gordon Research Conference, Environmental Sciences: Water, Holdermness School,
Holderness, New Hampshire, June 22-27, 2008.

Transport and Fate Model for PCBs in the Potomac River Estuary. Bierman, V.J., Jr., S.C. Hinz, D K.
Rucinski, C. Haywood, C. Buchanan and A. Nagel. Estuarine Research Federation Annual Meeting,
Providence, Rhode Island, November 4-8, 2007.

Potomac PCB TMDL Model: Approach, Progress and Future Possibilities. Bierman, V.J., Jr., S.C. Hinz
and D.K. Rucinski. U.S. EPA Chesapeake Bay Program, Modeling Subcommittee Quarterly Review,
Annapolis, Maryland, July 11, 2007.

Predicted Impacts from Offshore Produced Water Discharges on Hypoxia in the Gulf of Mexico.
Bierman, V.J., Jr., S.C. Hinz, D. Justi¢, D. Scavia, J.A. Veil, K. Satterlee III, M.E. Parker and S. Wilson.
Society of Petroleum Engineers, E&P Environmental and Safety Conference, Galveston, Texas, March 5-
7,2007.

Forecasting Gulf of Mexico Hypoxia: The Next 50 Years? Justi¢, D., V.J. Bierman, Jr., D. Scavia and
R. Hetland. Hypoxia in the Northern Gulf of Mexico: Assessing the State of the Science, New Orleans,
Louisiana, April 25-27, 2006.

Summary of Water Quality Models for Hypoxia in the Gulf of Mexico. V.J. Bierman, Jr. Produced Water
Modeling Workshop, New Orleans, Louisiana. September 22, 2004.

PCB Exchanges Between the Delaware River Estuary and External Boundaries: C&D Canal and Atlantic
Ocean. V.J. Bierman, Jr. Delaware Estuary PCB TMDL, Implementation Advisory Committee
Workshop, Mount Laurel, New Jersey. June 17, 2004.

PCBs in the Upper Hudson River: History, Modeling Analysis and a Decision to Dredge. Bierman, V.J.,
Jr. Biology Department Seminar, University of North Carolina, Greensboro. January 14, 2004.

Chesapeake Bay: A Watershed Case Study. Bierman, V.J., Jr. Guest Lecture, Biology Department,
University of North Carolina, Greensboro, North Carolina. February 12, 2004.

The Watershed Approach for Assessment and Management of Pollution Sources: Total Maximum Daily
Loads (TMDLs) and a Fecal Coliform Case Study. Bierman, V.J., Jr. Guest Lecture, Biology Department
University of North Carolina, Greensboro, North Carolina. February 10, 2004.

£

Contaminated Sediment Transport and Fate: Modeling Approaches for Assessment, Remediation and
TMDLs. DePinto, J.V. and V.J. Bierman, Jr. DuPont Company, Wilmington, Delaware. January 22,
2004.

The Watershed Approach for Assessment and Management of Pollution Sources. Bierman, V.J., Jr.

Water: The Next 50 Years, Environmental Symposium, University of North Carolina, Greensboro, North
Carolina. April 15, 2002.
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Forecasting Hypoxia in the Gulf of Mexico: Responses to Nutrient Loadings from the Mississippi River
Basin. Bierman, V.J., Jr., S.C. Hinz, W.J. Wiseman, Jr., N.N. Rabalais and R.E. Turner. Coastal Zone 01,
Cleveland, Ohio. July 18, 2001.

Estimating Tributary Loads with Limited Sampling Data. Bierman, V.J., Jr., T.J. Feist and P.E. Moskus.
TMDL Science Issues Conference, Water Environment Federation, St. Louis, Missouri. March 4-7, 2001.

Hypoxia in the Gulf of Mexico. Bierman, V.J,, Jr. and H.P. Holmberg. Making Environmental Policy
Analysis Relevant: the EPA Case. Workshop sponsored by U.S. EPA, The Ohio State University and
Michigan State University, Columbus, Ohio. April 12-13, 2000.

Transport and Fate of PCBs in the Upper Hudson River. Bierman, V.J., Jr., S.C. Hinz, M.J. Erickson, J.V.
DePinto, J.B. Butcher and E.A. Garvey. Society of Environmental Toxicology and Chemistry, 20™
Annual Meeting, Philadelphia, Pennsylvania. November 14-18, 1999.

Linking Gulf of Mexico Hypoxia with the Mississippi River. Rabalais, N.N., Q. Dortch, R.E. Turner,
W.J. Wiseman, Jr,, D. Justic, B.K. Sen Gupta and V.J. Bierman, Jr. 165" National Meeting of the
American Association for the Advancement of Science, Anaheim, California. January 21-26, 1999.

Conceptualization of an Aquatic Ecosystem Model for Integrated Management of Lake Erie. Great Lakes
Modeling Summit, International Joint Commission and Council of Great Lakes Research Managers,
IAGLR 99, Annual Conference on Great Lakes Research, Case Western University, Cleveland, Ohio.
1999.

Aquatic Ecosystem Modeling: A New Paradigm for Great Lakes Management. Joint Seminar Series,
NOAA Great Lakes Environmental Research Laboratory and U.S. Geological Survey Great Lakes
Science Center, Ann Arbor, Michigan. 1998.

Coupled Phytoplankton-Zebra Mussel Model for Saginaw Bay, Lake Huron. Workshop on Aquatic
Ecosystem Modeling, U.S. Army Corps of Engineers, Little Rock, Arkansas. 1997.

A Water Quality Model for the Gulf of Mexico Program. EPA Gulf of Mexico Modeling Workshop,
Metairie, Louisiana. 1997.

A Mass Balance Analysis of Zebra Mussels, Phytoplankton and Phosphorus for Saginaw Bay. Saginaw
Bay Watershed Conference, Saginaw Valley State University, Saginaw, Michigan. 1996.

The Saginaw Bay: How Are We Doing? The State of the Bay: A Report to the Community, Bay County
Waterfront Task Force, Bay City, Michigan. 1996.

Estimated Responses of Water Quality on the Louisiana Inner Shelf to Nutrient Load Reductions in the
Mississippi and Atchafalaya Rivers. First Gulf of Mexico Hypoxia Management Conference, Kenner,
Louisiana. 1995.

Mass Balance Modeling of Primary Productivity and Dissolved Oxygen on the Louisiana Inner Shelf
Portion of the Northern Gulf of Mexico. The Environmental Technology Forum, United Nations
Environmental Program: Protection of the Marine Environment from Land-Based Activities,
Washington, D.C. 1995.

Estimated Responses of Water Quality on the Louisiana Inner Shelf to Nutrient Load Reductions in the
Mississippi and Atchafalaya Rivers. The 3rd Gulf of Mexico Symposium, Corpus Christi, Texas. 1995.

Mass Balance Modeling of Primary Productivity and Dissolved Oxygen on the Louisiana Inner Shelf
Portion of the Northern Gulf of Mexico. Fourth Scientific Meeting of the Oceanographic Society,
Newport, Rhode Island. 1995,

Mass Balance Modeling in the NECOP Program - Diagnostic Analysis of Primary Productivity and
Dissolved Oxygen in the Mississippi River Plume/Inner Gulf Shelf Region. National Sea Grant Program
Office, National Oceanic and Atmospheric Administration, Silver Spring, Maryland. 1993.
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Mass Balance Modeling in the NECOP Program. 1993 NOAA Colloquium on Operational Environmental
Prediction, Office of Oceanic and Atmospheric Research, National Oceanic and Atmospheric
Administration, Silver Spring, Maryland. 1993.

A Diagnostic Analysis of Primary Productivity and Dissolved Oxygen in the Mississippi River
Plume/Inner Gulf Shelf Region Using a Mass Balance Modeling Approach. Bierman, V.J., Jr., S.C. Hingz,
D. Zhu, W.J. Wiseman, Jr., N.N. Rabalais and R.E. Turner. 12th Biennial International Estuarine
Research Conference, Hilton Head Island, South Carolina. 1993.

Mass Balance Modeling of Water Quality in the Mississippi River Plume/Inner Gulf Shelf Region. Center
for Marine Sciences, University of Southern Mississippi, Stennis Space Center, Mississippi. 1992.

A Tier I Screening Model for NPDES Permit Limits to Protect Sediment Quality. U.S. Environmental
Protection Agency, Environmental Research Laboratory, Duluth, Minnesota. 1992.

Mass Balance Modeling of Primary Production and Dissolved Oxygen Dynamics in the Mississippi River
Plume/Inner Gulf Shelf Region. National Sea Grant Program Office, National Oceanic and Atmospheric
Administration, Silver Spring, Maryland. 1991.

Modeling Applications in the Green Bay Mass Balance Study. Bierman, V.J., Ir., J.V. DePinto, T.C.
Young and P.W. Rodgers. Green Bay Research and Monitoring Workshop, Neville Public Museum,
Green Bay, Wisconsin. 1990.

Modeling the Fate of Organic Chemicals in Aquatic Systems. 32nd Conference on Great Lakes Research,
International Association for Great Lakes Research, University of Wisconsin. 1989.

Partitioning of Organic Chemicals in Sediments: Estimation of Interstitial Concentrations Using
Organism Body Burdens. Workshop on Transport and Transformation of Contaminants Near the
Sediment-Water Interface, U.S. Environmental Protection Agency, Narragansett, Rhode Island. 1988.

Bioavailability and Fate of Organic Chemicals in Aquatic Systems. U.S. Environmental Protection
Agency, Environmental Research Laboratory, Duluth, Minnesota. 1988,

A Modeling Perspective on Sources of Toxics in the Great Lakes. 30th Conference on Great Lakes
Research, International Association for Great Lakes Research, University of Michigan. 1987.

Bioaccumulation of Organic Chemicals in Great Lakes Benthic Food Chains. Aquatic Food Chain
Modeling Workshop, Ontario Ministry of the Environment, held at Seneca College, Ontario. 1987.

Multi-Class Phytoplankton Modeling. Workshop on Water Quality Modeling of Chesapeake Bay, U.S.
Army Corps of Engineers, held at Annapolis, Maryland. 1987.

Water Quality Modeling in Saginaw Bay, Lake Huron: Results of a Long-Term Case Study. Department
of Civil and Environmental Engineering, University of Rhode Island. 1985.

Hazard Assessment Approach to Potential Impacts of Deep Ocean Waste Disposal. Department of Civil
and Environmental Engineering, University of Rhode Island. 1983.

Mass Balance Modeling of DDT Dynamics in the Upper Great Lakes. Department of Civil and
Environmental Engineering, Clarkson College. 1982.

Mass Balance Modeling of Heavy Metals in Saginaw Bay, Lake Huron. Department of Ocean
Engineering, University of Rhode Island. 1982.

Review of Major Developments in Modeling Chemical Constituents. Great Lakes Environmental
Chemistry - Major Developments of the Last Decade, Special Symposium of the Central and Great Lakes
American Chemical Society Regions, University of Dayton. 1981.

Controlling Phosphorus Inputs to the Great Lakes: What is Enough? Great Lakes F ishery Laboratory,
Ann Arbor, Michigan. 1980.
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Water Quality Modeling: Concepts, a Case History, and Uses for Developing Management Strategies.
Department of Natural Resources, University of Michigan. 1980.

Multi-Class Phytoplankton Modeling in Aquatic Systems. Department of Biology, University of Detroit.
1980.

Modeling of Phytoplankton Dynamics with Internal Nutrient Pool Kinetics. Department of Civil
Engineering, University of Michigan. 1980.

Phytoplankton Simulation Modeling in Lakes, with Applications to Management Decisions. International
Institute for Applied Systems Analysis, Laxenburg, Austria. 1980.

Water Quality Models for the Great Lakes. Department of Earth Sciences, Case Western Reserve
University. 1979.

Seasonal Aspects of Vertical Phosphorus Dynamics in Saginaw Bay, Lake Huron. Workshop on Shallow
Lakes and Reservoirs, International Institute for Applied Systems Analysis, Laxenburg, Austria. 1978.

Seminar Presentation. Center for Great Lakes Research, University of Wisconsin, Milwaukee. 1977.

Interactions Between Experimental Research and Mathematical Modeling in the Great Lakes. Symposium
on Limnology in the Great Lakes, 40th Annual Meeting, American Society of Limnology and
Oceanography, Michigan State University. 1977.

Comments on Water Quality Modeling: Saginaw Bay, Lake Huron, as an Example Study. Workshop on
Water Quality Modeling, International Institute for Applied Systems Analysis, Laxenburg, Austria. 1977.

Seminar Presentation. Great Lakes Research Division, University of Michigan. 1976.

Lectures on Water Quality Modeling. Academy of Sciences of the U.S.S.R., Siberian Branch, Institute of
Hydrodynamics, Novosibirsk, and the Limnological Institute, Listvyanka. U.S.-U.S.S.R. Environmental
Agreement on Protection and Management of Water Quality in Lakes and Estuaries. 1976.

Seminar Presentation. Department of Earth Sciences, Case Western Reserve University. 1976.
Seminar Presentation. University of Michigan Biological Station, Pellston, Michigan. 1975.

Seminar Presentation. Department of Civil and Environmental Engineering, Clarkson College of
Technology. 1974.

Seminar Presentation. Department of Biology Seminar Series, University of Notre Dame. 1973.

Seminar Presentation. Center for Environmental Studies, Argonne National Laboratory. 1973.

Contributed Papers

Transport and Fate Model for PCBs in the Potomac River Estuary. Bierman, V.J., Jr., S.C. Hinz, D.K.
Rucinski, C. Haywood, C. Buchanan and A. Nagel. The 29® Annual Meeting, Society of Environmental
Toxicology and Chemistry, Tampa, Florida, November 16-20, 2008.

Transport and Fate Model for PCB TMDLs in the Potomac River Estuary. Bierman, V.J., Jr., S.C. Hinz,
D.K. Rucinski, C. Haywood, C. Buchanan and A. Nagel. Chesapeake Modeling Symposium, Chesapeake
Community Modeling Program, Annapolis, Maryland, May 12-14, 2008.

Linkage Between Land-Based Contaminated Sites and an Estuarine TMDL: PCBs in the Delaware River
Watershed. Bierman, V.J., Jr., J.R. Yagecic, N.S. Suk, S.C. Hinz, T.J. Fikslin and S. Liao. The 28"
Annual Meeting, Society of Environmental Toxicology and Chemistry, Milwaukee, Wisconsin,
November 11-15, 2007.

Eutrophication Management in the Great Lakes: Models were Successful in Establishing Target
Phosphorus Loads. DePinto, J.V., S. Chapra and V.J. Bierman Jr. The 50" Conference on Great Lakes
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Rescarch, International Association for Great Lakes Research, Pennsylvania State University, State
College, Pennsylvania, May 28-June 1, 2007.

Forecasting Hypoxia in the Gulf of Mexico: From Lessons Learned to the Next 50 Years. Bierman, V.J.,
Jr., D. Justi¢, D. Scavia and R. Hetland. The 2™ National Conference on Ecosystem Restoration, Kansas
City, Missouri, April 23-27, 2007.

Linkage between Land-Based Contaminated Sites and an Estuarine TMDL: PCBs in the Delaware River
Watershed. Bierman, V.J., Jr., N.S. Suk, J.R. Yagecic, S.C. Hinz, T.J. Fikslin and S. Liao. Fourth
International Conference on Remediation of Contaminated Sediments, Savannah, Georgia, January 22-25,
2007.

Restoring Water Quality in Large Aquatic Ecosystems: Hard Lessons, Simple Truths. DePinto, J.V., P.L.
Freedman and V.J. Bierman, Jr. 2006 Greater Everglades Ecosystem Restoration Conference, Lake Buena
Vista, Florida, June 5-9, 2006.

Large-Scale Hypoxia in the Gulf of Mexico: History, Nutrient Load Reduction Goals, and Significance of
Produced Water Discharges. Bierman, V.., Jr., D. Scavia, D. Justi¢ and S.C. Hinz. Texas Water 2006,
Austin, Texas, April 4-7, 2006.

Dynamics of PCBs and Organic Carbon in the Delaware River Estuary. Bierman, V.J., Jr., S.C. Hinz,
N.S. Suk, S. Liao, J.R. Yagecic and T.J. Fikslin. SETAC North America, 26" Annual Meeting, Baltimore,
Maryland, November 13-17, 2005.

Large-Scale Hypoxia in the Gulf of Mexico: When Did It Begin? How Much Nitrogen Reduction is
Needed? Bierman, V.J., Jr., D. Scavia and D. Justi¢. Mississippi River Basin Nutrients Science
Workshop, St. Louis, Missouri, October 4-6, 2005.

Protection of Water Quality in Large Systems: Hard Lessons ... Simple Truths. Freedman, P.L., V.J.
Bierman, Jr. and J.V. DePinto. Mississippi River Basin Nutrients Science Workshop, St. Louis, Missouri,
October 4-6, 2005.

Dynamics of PCBs in the Delaware River Estuary: Existing Conditions and Loading Reductions Required
for Achievement of Water Quality Standards. Bierman, V.J., Jr., S.C. Hinz, N.S. Suk, S. Liao, J.R.
Yagecic and T.J. Fikslin. TMDL 2005, Philadelphia, Pennsylvania, June 26-29, 2005.

Lake Okeechobee Water Quality Modeling: Nutrient Budgets, Sediment-Water Interactions, and
Phosphorus Load Reductions. Bierman, V.J., Jr. and R.T. James. 14™ Annual Southeastern Lakes
Management Conference, Asheville, North Carolina. April 14, 2005.

Eutrophication in the Great Lakes: The Path to Restoration. DePinto, J.V. and V.J. Bierman, Jr. National
Conference on Ecosystem Restoration, Lake Buena Vista, Florida. December 5-10, 2004,

Conceptual Modeling Framework for the PCB TMDL in the Delaware River Estuary. Bierman, V.J., Jr.,
S.C. Hinz, S. Liao, N. Suk, J.R. Yagecic, T.J. Fikslin and J.V. DePinto. WEFTEC 2004, New Orleans,
Louisiana. October 6, 2004.

Reducing Hypoxia in the Gulf of Mexico: Comparison of Results from Three Models. Bierman, V.J., Jr.,
D. Scavia and D. Justi¢c. WEFTEC 2004, New Orleans, Louisiana. October 5, 2004.

Use of a Staged Approach to Develop TMDLs for Classes of Chemicals from Multiple Source
Categories: PCBs in the Delaware River Estuary. Fikslin, T.J., N. Suk and V.J. Bierman, Jr. WEFTEC
2004, New Orleans, Louisiana. October 6, 2004.

A Simplified Mass Balance Modeling Framework for Toxics TMDLs: Application to PCBs in the
Delaware River Estuary. Bierman, V.J, Jr., S.C. Hinz, S. Liao, N. Suk, J.R. Yagecic, T.J. Fikslin and J.V.
DePinto. Watershed 2004, Dearborn, Michigan. July 13, 2004.
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Modeling Ecosystem Changes Caused by the Zebra Mussel Invasion in Saginaw Bay, Lake Huron. Kaur,
J., I.V. DePinto, V.J. Bierman, Jr. and T.J. Feist. Watershed 2004, Dearborn, Michigan. July 13, 2004.

Total Maximum Daily Loads (TMDLs) for PCBs: Case Study of the Delaware River Estuary. Bierman,
V.1, Jr.,, T.J. Fikslin, N. Suk, S.C. Hinz, J.R. Yagecic, G.J. Cavallo, S. Liao and A.R. MacGillivray. 13™
Annual Southeastern Lake Management Conference, Isle of Palms, South Carolina. March 9, 2004.

Modeling the Effect of Zebra Mussels on the Magnitude and Distribution of Primary Production in the
Saginaw Bay Ecosystem. Kaur, J., J.V. DePinto, V.J. Bierman, Jr. and T.J. Feist. The 45 Conference of
the International Association for Great Lakes Research, University of Wisconsin-Green Bay, Green Bay,
Wisconsin. 2002.

Development and Application of a Linked Watershed-Water Quality Model for Lake Lanier, Georgia.
Bierman, V.J., Jr., D.W. Dilks, T.J. Feist, P.E. Moskus, T.A.D. Slawecki and E.M. Titus. Poster
presentation at Water Resources Research Institute of the University of North Carolina, Annual Research
Conference, Raleigh, North Carolina. 2002.

Impact of Food Web Structure on Bioaccumulation of PCB in Saginaw Bay. Bierman, V.J., Jr., J.V.
DePinto, J. Kaur and T.J. Feist. Society of Environmental Toxicology and Chemistry, 22™ Annual
Meeting, Baltimore, Maryland. 2001.

Linking Gulf of Mexico Hypoxia with the Mississippi River. Rabalais, N.N., Q. Dortch, R.E. Turner,
W.J. Wiseman, Jr., D.Justic, B.K. Sen Gupta and V.J. Bierman, Jr. American Association for the

Advancement of Science, Annual Meeting and Science Innovation Exposition, Anaheim, California.
1999,

A Sediment Phosphorus Model of Lake Okeechobee. Erickson, M.J., V.J. Bierman, Jr., S.C. Hinz, K.R.
Reddy and R.T. James. Southeastern Lake Management Society, Orlando, Florida. 1998

Effects of Nutrient Source Reductions in the Mississippi-Atchafalaya Basin on Water Quality in the Guif
of Mexico. Bierman, V.J., Jr., D.C. Ackerman, K.A. Nelson, W.J. Wiseman, Jr., N.N. Rabalais and R.E.
Turner. Joint Meeting of American Society of Limnology and Oceanography and Ecological Society of
America, St. Louis, Missouri. 1998,

Water Quality Modeling and Effects of Nutrient Source Reductions in the Gulf of Mexico. Bierman, V.J .
Jr., D.W. Dilks, D.C. Ackerman, K.A. Nelson, W.J. Wiseman, Jr., N.N. Rabalais and R.E. Turner. U.S.
Environmental Protection Agency, Office of Water, Washington, D.C. 1998.

An Optimization Method for Determining Flow Fields in Multi-Dimensional Water Quality Models
Applied to the Louisiana Inner Shelf. Ackerman, D.C., W.J. Wiseman, Jr., V.J. Bierman, Jr., N.N.
Rabalais and R.E. Turner. WEFTEC *97, 70™ Annual Conference of the Water Environment Federation,
Chicago, Hlinois. 1997.

Mass Balance Modeling of Zebra Mussel, Blue-Green Phytoplankton and Phosphorus Dynamics in
Saginaw Bay, Lake Huron. Bierman, V.J., Jr., D.W. Dilks, T.J. Feist, J.V. DePinto and R.G. Kreis, Jr.

Seventh International Zebra Mussel and Aquatic Nuisance Species Conference, New Orleans, Louisiana.
1997.

Modeling Phosphorus Transport in the Everglades Protection Area. Chen, Z., T.D. Fontaine, V.J.
Bierman, Jr., R K. Raghunathan and T.A.D. Slawecki. National Meeting of American Chemical Society,
Orlando, Florida. 1996.

A Mass Balance Analysis of Relationships Among Zebra Mussels, Blue-Green Phytoplankton and
Sediment Phosphorus Flux in Saginaw Bay, Lake Huron. Bierman, V.J., Jr., D.W. Dilks, T.J. Feist and
J.V. DePinto. The 39th Conference of the International Association for Great Lakes Research, Erindale
College, University of Toronto, Mississauga, Ontario. 1996,
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Mass Balance Modeling of the Impacts of Nutrient Load Reductions in the Mississippi River on Water
Quality in the Northern Gulf of Mexico. Bierman, V.J., Jr., S.C. Hinz, D. Zhu, W.J. Wiseman, Jr., N.N.
Rabalais and R.E. Turner. WEFTEC ‘94, 67th Annual Conference of the Water Environment F ederation,
Chicago, Ilinois. 1994.

Modeling of PCBs in Green Bay, Lake Michigan: Sources, Mass Fluxes and Potential Management
Scenarios. Raghunathan, R.K., V.J. Bierman, Jr., P.W. Rodgers and J.V. DePinto. WEFTEC ‘94, 67th
Annual Conference of the Water Environment Federation, Chicago, Illinois. 1994.

Sediment Quality Modeling in Response to Proposed Sediment Quality Criteria. Dilks, D.W., J.S.
Helfand and V.J. Bierman, Jr. WEFTEC ‘94, 67th Annual Conference of the Water Environment
Federation, Chicago, Illinois. 1994.

Great Lakes Environmental Assessment. Rodgers, P.W., K.M. Feist, V.J. Bierman, Jr., D.W. Dilks and
P.L. Freedman. WEFTEC ‘94, 67th Annual Conference of the Water Environment Federation, Chicago,
Hlinois. 1994,

Use of Models in Assessing Exotic Species: A Zebra Mussel Example. Dilks, D.W., F.J. Bierman, Jr.,

T.J. Feist and D.E. Mericas. 14th Annual International Symposium, North American Lake Management
Society, Orlando, Florida. 1994.

A Diagnostic Modeling Analysis of the Fate of Primary Production and Dissolved Oxygen in the
Mississippi River Plume/Inner Gulf Shelf Region. Bierman, V.J., Jr., S.C. Hinz, D. Zhu, W.J. Wiseman,
Jr., N.N. Rabalais and R.E. Turner. American Socicty of Limnology and Oceanography, Miami, Florida,
and 37th Conference on Great Lakes Research, University of Windsor, Windsor, Ontario. 1994.

Risk of Nitrogen-Fixing Blue-Green Algal Proliferation in the Freshwater Potomac Estuary. Bierman,
V.1, Jr., V.H. Smith, H.-W. Paerl and M.P. Sullivan. American Society of Limnology and Oceanography,
Miami, Florida, and 37th Conference on Great Lakes Research, University of Windsor, Windsor, Ontario.
1994,

Field Application of a Steady-State Mass Balance Model for Hydrophobic Organic Chemicals in an
Estuarine System. Dilks, D.W., 1.S. Helfand, V.J. Bierman, Jr. and L. Burkhard. Symposium on
Contaminated Aquatic Sediments: Historical Records, Environmental Impact and Remediation,
International Association on Water Quality, Milwaukee, Wisconsin. 1993,

Calibration of a Hydraulic Transport Model for Green Bay, Lake Michigan. Martin, S.C., P.W. Rodgers,
V.J. Bierman, Jr., S.C. Hinz, J.V. DePinto and T.C. Young. 36th Conference on Great Lakes Research,
International Association for Great Lakes Research, DePere, Wisconsin. 1993.

Development and Calibration of an Organic Carbon Based Sorbent Dynamics Model (GBOCS) for the
Green Bay Mass Balance Study. DePinto, J.V., R. Raghunathan, V.J. Bierman, Jr., P.W. Rodgers, S.C.
Hinz and T.C. Young. 36th Conference on Great Lakes Research, International Association for Great
Lakes Research, DePere, Wisconsin. 1993.

Development and Calibration of a Toxic Chemical Dynamics Model (GBTOX) for the Green Bay Mass
Balance Study. Raghunathan, R, J.V. DePinto, S.C. Martin, V.J. Bierman, Jr., P.W. Rodgers and T.C.
Young. 36th Conference on Great Lakes Research, International Association for Great Lakes Research,
DePere, Wisconsin. 1993.

Diagnostic Application of the Green Bay Toxic Chemical Dynamics Model (GBTOX). Bierman, V.J., Jr.
J.V. DePinto, R. Raghunathan, S.C. Martin, P.W. Rodgers, T.C. Young and S.C. Hinz. 36th Conference
on Great Lakes Research, International Association for Great Lakes Research, DePere, Wisconsin. 1993.

3

Assessing the Accuracy of Fox River Load Estimates at the DePere Dam During the Green Bay Mass
Balance Study. Young, T.C., V.J. Bierman, Jr., J.V. DePinto and P.W. Rodgers. 36th Conference on
Great Lakes Research, International Association for Great Lakes Research, DePere, Wisconsin. 1993.
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Partitioning Behavior of PCBs on Dissolved and Particulate Organic Matter in Green Bay, Lake
Michigan. Martin, S.C., P.W. Rodgers, V.J. Bierman, Jr., T.A.D. Slawecki, J.V. DePinto, R K.
Raghunathan and T.C. Young. 36th Conference on Great Lakes Research, International Association for
Great Lakes Research, DePere, Wisconsin. 1993,

Trend Analysis of Saginaw River Phosphorus Loads, 1981-1990. F eist, T.J., V.J. Bierman, Jr. and L.
Beasley. 36th Conference on Great Lakes Research, International Association for Great Lakes Research,
DePere, Wisconsin. 1993.

A Water Quality Model of Lake Okeechobee, Florida. James, R.T. and V.J. Bierman, Jr. Annual Meeting

of American Society of Limnology and Oceanography, and Society of Wetland Scientists, Edmonton,
Alberta, Canada. 1993.

Mass Balance Modeling of Primary Production and Dissolved Oxygen Dynamics in the Mississippi River
Plume/Inner Gulf Shelf Region. Bierman, V.J., Jr., S.C. Hinz, W.J. Wiseman, Jr., N.N. Rabalais and R.E.
Turner. Ocean Sciences Meeting, American Geophysical Union, New Orleans, Louisiana. 1992.

Mississippi River Effluent and Hypoxia in the Louisiana Coastal Ocean. Wiseman, W.J . Jr, NUNL
Rabalais, R.E. Turner and V.J. Bierman, Jr. Poster presented at Estuarine and Coastal Sciences
Association/Estuarine Research Federation Meeting, Plymouth, England. 1992.

Mass Balance Modeling of Hypoxia and Associated Water Quality Parameters in the Mississippi River
Plume/Inner Gulf Shelf Region. Bierman, V.J., Jr., S.C. Hinz, W.J. Wiseman, Jr., N.N. Rabalais and R.E.
Turner. 65th Annual Conference and Exposition, Water Environment Federation, New Orleans,
Louisiana. 1992.

Development and Calibration of an Organic Carbon-Based Sorbent Model for Toxic Chemicals in Green
Bay. DePinto, J.V., R.K. Raghunathan, V.J. Bierman, Jr., P.W. Rodgers, S.C. Hinz and T.C. Young. 34th
Conference on Great Lakes Research, International Association for Great Lakes Research, Buffalo, New
York. 1991.

Mass Balance Modeling of Organic Carbon Dynamics in Green Bay, Lake Michigan. Weinle, M.E., V.J.
Bierman, Jr., S.C. Hinz and T.C. Young. 33rd Conference on Great Lakes Research, International
Association for Great Lakes Research, Windsor, Ontario. 1990.

Equilibrium Partitioning Theory and Body Burdens of Organic Chemicals in Benthic Invertebrates. 32nd
Conference on Great Lakes Research, International Association for Great Lakes Research, Madison,
Wisconsin. 1989.

Evaluation of Error in the Estimation of Tributary Contaminant Loading Rates. Preston, S.D., V.J.
Bierman, Jr. and S.E. Silliman. 32nd Conference on Great Lakes Research, International Association for
Great Lakes Research, Madison, Wisconsin. 1989.

WASP4 Transport Model Development and Application to Green Bay, Wisconsin. Rodgers, P.W., S.C.
Hinz, V.J. Bierman, Jr., J.V. DePinto and T.C. Young. 32nd Conference on Great Lakes Research,
International Association for Great Lakes Research, Madison, Wisconsin. 1989.

Sensitivity of PCB Fate in Green Bay to Differentiation of Particle Properties. DePinto, J.V., R.
Raghunathan, T.C. Young, V.J. Bierman, Jr. and P.W. Rodgers. 32nd Conference on Great Lakes
Research, International Association for Great Lakes Research, Madison, Wisconsin. 1989,

Analysis of Error in the Estimation of Tributary Mass Loads. Preston, S.D., V.J. Bierman, Jr. and S.E.
Silliman. Fall Meeting of the American Geophysical Union, San Francisco, California. 1989.

Monitoring Sewage Sludge Dumped Over the Deep Sea. O'Connor, T.P., H.A. Walker, J.F. Paul and V.J.
Bierman, Jr. American Geophysical Union, Baltimore, Maryland. 1985. Abstract in EOS, 66(18):290.
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Evaluation of Methods for Using Current Meter Data to Obtain Probabilistic Estimates for the
Distribution of Disposed Waste. Paul, J.F., H.A. Walker and V.J. Bierman, Jr. Ocean Sciences Meeting,
American Geophysical Union, New Orleans, Louisiana. 1984,

Vertical Transport of Particles in Aquatic Systems. Bonner, J.S., J.V. DePinto, V.J. Bierman, Jr., J.F. Paul
and C.D. Hunt. Gordon Conference, Hampton, New Hampshire. 1984.

Probabilistic Estimates for the Dispersion of Ocean-Disposed Wastes. Paul, J.F., H.A. Walker and V.J.

Bierman, Jr. Middle Atlantic Bight Physical Oceanography, 12th Annual Workshop, Newark, Delaware.
1984.

The Effect of Sediment-Water Interactions on Phosphorus Concentrations in Saginaw Bay, 1974-1980.
Dolan, D.M. and V.J. Bierman, Jr. 26th Conference on Great Lakes Research, International Association
for Great Lakes Research, Oswego, New York. 1983.

A Case Study for the Application of Exposure Assessment Methodologies for Dredged Material Disposal
in the Marine Environment. Paul, J.F. and V.J. Bierman, Jr. Poster presented at Spring Meeting of the
American Geophysical Union, Baltimore, Maryland. 1983.

A Case Study for the Application of Exposure Assessment Methodologies for Dredged Material Disposal
in Central Long Island Sound. Paul, J.F., V.J. Bierman, Jr. and H.A. Walker. Poster presented at 4th
Annual Meeting of the Society of Environmental Toxicology and Chemistry, Arlington, Virginia. 1983.

Changes in the Water Supply Odor as Predicted by Phytoplankton Abundance in Saginaw Bay, Lake
Huron. Dolan, D.M., V.J. Bierman, Jr. and R. Kasprzyk. 25th Conference on Great Lakes Research,
International Association for Great Lakes Research, Sault Ste. Marie, Ontario. 1982.

Mass Balance Modeling of Heavy Metals in Saginaw Bay, Lake Huron. Dolan, D.M., V.J. Bierman, Jr.
and J.J. Fishwick. 24th Conference on Great Lakes Research, International Association for Great Lakes
Research, Columbus, Ohio. 1981.

Analysis of the Effect of Total Phosphorus Load Reductions on Phosphorus Concentrations in Saginaw
Bay. Dolan, D.M., V.J. Bierman, Jr., P. Gonzales and B. Paddy. 23rd Conference on Great Lakes
Research, International Association for Great Lakes Research, Kingston, Ontario. 1980.

The Use of Non-Linear Least Squares in Evaluating Phytoplankton Phosphorus Uptake Models.

Kasprzyk, R., D.M. Dolan and V.J. Bierman, Jr. Annual Meeting of the Biometric Society, American
Statistical Association, Houston, Texas. 1980.

A Spatially-Segmented, Multi-Class Phytoplankton Model for Saginaw Bay, Lake Huron. Bierman, V.J.,
Jr. and D.M. Dolan. 22nd Conference on Great Lakes Research, International Association for Great Lakes
Research, Rochester, New York. 1979.

DDT Loss Rates in Low Lipid Fishes of the Great Lakes. Bierman, V.J., Jr. and W.R. Swain. 21st
Conference on Great Lakes Research, International Association for Great Lakes Research, Windsor,
Ontario. 1978.

Dynamic Mass Balance for Cadmium and Zinc in Saginaw Bay, Lake Huron. Dolan, D.M., V.J. Bierman,
Jr.and R.D. Geist. 21st Conference on Great Lakes Research, International Association for Great Lakes
Research, Windsor, Ontario. 1978.

Mathematical Modeling of Phytoplankton Growth Kinetics as a Function of Multiple Nutrient Limitation.
Bierman, V.J., Jr. and D.M. Dolan. 20th Conference on Great Lakes Research, International Association
for Great Lakes Research, Ann Arbor, Michigan. 1977.

A Multi-Class Model of Phytoplankton Production in Saginaw Bay, Lake Huron. Bierman, V.J., Jr., W.L.
Richardson and D.M. Dolan. 19th Conference on Great Lakes Research, International Association for
Great Lakes Research, Guelph, Ontario. 1976.
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A Time-Variable Model of Chloride Distribution in Saginaw Bay, Lake Huron. Richardson, W.L. and
V.1 Bierman, Jr. 18th Conference on Great Lakes Research, International Association for Great Lakes
Research, Albany, New York. 1975.

Dynamic Mathematical Model of Algal Growth and Species Competition for Phosphorus, Nitrogen and
Silica. V.J. Bierman, Jr. 17th Conference on Great Lakes Research, International Association for Great
Lakes Research, Hamilton, Ontario. 1974.

LTI Client Reports

PCB TMDL Model for the Potomac River Estuary. Prepared for U.S. Environmental Protection Agency,
Region 3, through EPA Contract No. 68-C-03-041 to Battelle, Duxbury, Massachusetts. September 28,
2007.

Development of an Estuarine Phosphorus Sub-model for Incorporation into the Next-Generation Potomac
River Environmental Model. Prepared for Metropolitan Washington Council of Governments by
LimnoTech and University of Maryland Center for Environmental Science. Contract No. 04-051. March
2,2007.

Predicted Impacts from Offshore Produced Water Discharges on Hypoxia in the Gulf of Mexico.
Prepared for U.S. EPA, Region 6, Dallas, Texas. EPA Contract No. 68-C-03-041. 2006.

Summary of Water Quality Models for Hypoxia in the Gulf of Mexico. Prepared for Offshore Operators
Committee, New Orleans, Louisiana. 2004.

Chesapeake Bay Water Quality Model: Summary of Technical Support on Model Calibration and Load
Allocations. Prepared for Metropolitan Washington Council of Governments, Washington, D.C. 2003.

Water Quality Assessment for Reissuance of NPDES Permit. Prepared for Smithfield Packing Company,
Inc., Tar Heel, North Carolina. 2001.

Ecosystem Model for the Lake Michigan Mass Balance Study. Final Technical Report, U.S.
Environmental Protection Agency, Great Lakes National Program Office, Chicago, Illinois. Contract No.
68-R7-5003/0002. 2000.

Revised Baseline Modeling Report, Volume 2D, Books 1 and 2, Hudson River PCBs Reassessment

RUFS. U.S. Environmental Protection Agency, Region II, and U.S. Army Corps of Engineers, Kansas
City District. 2000.

Everglades Water Quality Model Calibration Report. Prepared for South Florida Water Management
District, West Palm Beach, Florida. 1997.

Application of a Coupled Primary Productivity-Exotic Species Model for Saginaw Bay, Lake Huron. U.S.
Environmental Protection Agency, Large Lakes Research Station, Grosse Ile, Michigan. 1997.

Estimated Responses of Water Quality on the Louisiana Inner Shelf to Nutrient Load Reductions in the
Mississippi and Atchafalaya Rivers. U.S. Environmental Protection Agency, Gulf of Mexico Program
Office, Stennis Space Center, Mississippi. 1995.

A Preliminary Ecosystem Modeling Study of Zebra Mussels (Dreissena Polymorpha) in Saginaw Bay,
Lake Huron. U.S. Environmental Protection Agency, Large Lakes and Rivers Research Branch, Grosse
Ile, Michigan. 1995.

Preliminary Assessment of Nitrogen Impacts on the Lake Okeechobee Ecosystem. Prepared for the South
Florida Water Management District, West Palm Beach, Florida. 1993.

Evaluation of Nitrogen Removal Eutrophication Risk for the Freshwater Potomac Estuary. Prepared for
Metropolitan Washington Council of Governments, Washington, D.C. 1993.

A-28



Case 4:05-cv-00329-GKF-PJC  Document 2056-13 Filed in USDC ND/OK on 05/18/2009 Page 30 of 69

Expert Report of Victor J. Bierman, Jr. January 23, 2009

Phase II Screening Model Application to Dioxin (2,3,7,8-TCDD) in the Columbia River. Prepared for the
U.S. Environmental Protection Agency, Region X, Seattle, Washington. 1992.

Screening Level Analysis for Estimation of Sediment Quality Criteria Impacts. Prepared for the Office of
Wastewater Enforcement and Compliance, U.S. Environmental Protection Agency, Washington, D.C.
1992.

Awards

James R. Rumsey Award, Michigan Water Environment Association, 1995.

Monetary Awards for Special Achievement, U.S. Environmental Protection Agency, 1981; 1982; 1983;
1984,

Monetary Awards for Scientific and Technical Achievement, U.S. Environmental Protection Agency,
1981; 1982; 1983.

Bronze Medal, U.S. Environmental Protection Agency, 1978.

Quality-Step Merit Award, U.S. Environmental Protection Agency, 1976.

National Wildlife Federation Fellowship, 1972.

National Science Foundation Traineeship, 1969.

Specialized Training and Coursework
Institute on Mathematical Modeling of Water Quality, Manhattan College, New York, 1985.
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APPENDIX B

ANALYSIS OF GLEAMS MODEL INPUT FILES
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Table B-5.  Dr. Engel’s Plant Nutrient Parameter Input Files for Pasture Land Use

Sourcax of information:
11 GLEAMS praometer inps vitlans were exirsnted fivm the IN.PAR fifar and 2NP.PAR files Jovated in the ILLINOIS, BARKONFORT. and CANEYCREEK swi-folders

in the follrwrri dirrctory. “N:IRWEAW] Exprert Reports\Engel Materioli\Glerms,_Fina [} FUTURE 1010

2) Kmicel, W13, and Cavit, M 2060 GLEAMS (Gironncheatsr Liading Effects of Agtcidboro] Mumagement Systems1, Yersion (0. Viser Momial, b, Nn. SERRL-FGKFMD-110195

1) “Expert Report refers w Poultry Watie Gensratmn and Land Application v the (laviv Rever Watershed and Photphoras foads 1o the Rlinact River Wotorstied Sirvams ond Rivers ond
Lake Tonkdller, Expert Report of I B. Engel, Fur Sious af Okloboma, tn Care No. 0511 120-GKF-SAL, Stare of Okfahima ¢. Yoxon Fonds. o1 al. \In the Uimited States Dinirkt Comr for v
Nottheen District of Obtohomal, Dr. B. Engel, P.E. Profesror af Agriculmeol ond Bislogical Engneering. May 22 2068"
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SARRONFORY, and CANEITREEK suh-folder v the following divectisey: “8:ARWLA DExyuers,_BeparisiEngel Metertls!Glenms_final 1.1 FLUAURE 100 TR

Plant Nutrient Parameter Inpws File for Pasy

ure Land Use (INF.PAR 2NP.PAR)
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< | Fioror Rtsmber of years in 4 crop, rotation oy, o tnits ) ) ) ) X
& : o
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s xCN Nowogn  ramtan e 17y 0% X (X3 T
s (=0 = ion of niraie-riogen i imigeon prre DF
s cPr < of horis i i gation, sy DF
[T MY T
: 00ss | ooss | woss
™ coch wuit buriz
. ™y ";!y"'"“‘?‘ :‘::’:; b “ 0043 | 0841 | poa Gz Parameter ipatis s listed ane fo Gve for each soil horism.
b e oo | ondx | 064
002 1 oon i eon
0 I 70
rate-nitrogem concentration im oach st horik o ° 1o
i 1 Foste-nitmge ¢ n im eoth st hecicon. o 2 5 anc o fine for v
cnirg A w2 7 70 6N Parameter wspus are fistod ane o fixe (or rach 301 borizan.
70 70 70
30 30 0
7506 | 1500 | 1500
. ) ) sso0 | sson | asoo
N porsayy | Mooty mineralizable nirogea in essh soit horion pha 2300 2300 | 2r00 oN Pararocter iapras are listed oac ta éiva Jor each soil hotizen
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200 | 26 | zwn
uso_ | 1se | nso
A oG | D TR Coment Bom senrea) washe e o . A . N N P
bprizon,
Total phosphonss in cach 3o horizon
10 v “ DE
o {Namber o€ 1) bortmms= 5)
Varameser ity a7c hrted ome 10 (v for 2ach sl hovizon
BE naz | es | s00 Mimois River pecarcter input vakucs were calibratod and vopstraines between (00 and
2 96.5 523 318 30 asing o sotomated calibraon
osphorus c eock il
" Cragg | evikon R abor ot o) v s o hestrom agin 455 743 as.7 205 cAL Baron Fork and Ceney Creck parsmicter et valves calibesiad and constrained
? w7 734 Y becween B0 and 150 using o outonmied vakbrelion
X 594 76 | 23 Al sub-basin abike phosphorus inpit udues were manvally modified sfier the
stomated calibration.
12 | 0RGEFW | Organic P comen tom mimat waste in plow horizon “ o 5 « o aN
Date thak the follenving pacwracters arc alin, yeor of the
T o0 100 o As
15 pATE oy ot o o Notnis | 100y Yooy v eer
Ruraber of forihirer snd ariraa) waste applicarims uring :
1 NF o epte oot tio Univs ' ) ) . As
1" NTIL | Namber of viisgs operations during tbe update period | No At o 0 0 0 AS
v | pogvsy | Due ol cep barvest, yeat of the crop mwion eyeleand GG b g e v | s s
Julian day
Vasotilveation aumbe of the crop o g B
15 cxor pration Of the T BOCTAIEDBE | No ries B H 2 H ss Adfalachay ia the crop ype specified
cropping perod.
T} IFG Tode for tegume crnp, Yoo Uns [ [ [ ) oF
15 PY Porcual yicid for tbe barvestabic portion of the srap. kgt 4500 4500 | 4so0 | asos vF
Tty mier ratio, e T2t o WiaT dry maarier producaan 1o | o o )
s oMy Barvertabke porticn of the crop, No U oF
75 K [P ra1i5 to the 170p o Gt DF
I3 e Woasio of e pifrmges & phogphoras Na Unis DF
p o | CoeThnion w the cxpoveotal whticn to cramar mumgen | 10 oF
coment of e crop,
M = Fxgponert It e cxponerti) relaion fo camaie mrogen | (o oF
content of the erop.
Tiwois River parameter imgut valies wert calfbrated sou] comrsiol betwect 60,0 and
Date of fersitizer application, yeat of the crop rtation snd N 106 wsing sn amomated catibration
No th . 1066 w77 | om oaL .
1 B fudien hay. o Unfis | 1068 Baron Fork and Carey Lycek passmeter ingat vahses were calibrated snd cunstrained
bereen 160 and 120 using catibration,
1 Code br mothad of ferdlization No Unica ) ' ) ) AS ke ~ 3 imdicates that £ organie (aniroal woste or sewage thudge i applicd
I Code for roetbod of appliation Yo Uaiu [ 0 [ 0 AS Code =0 depotes surface spplication of (ertdizer o animn! Wi,
Ny Code = 1 mdicancs thai the aset sporificd ot N ad P, orgatss N o5d F. sramcam 27
1 Code far wa No U 1 s B s As
for enimal wasle type i ! soluble phosphonus it arma) warte,
17 Fertires siteare P WA Cd 17 o shopped L amimal sasie 13 spplied
17 Ferttizer ammonia. kyha NA Card 1713 slappod (Cantras) waste 13 spplied.
Fil Ferihizer phosgoras gt NA Card 17 to skipped o srimal woste o woplied
VE o o NA Card 17 s fiapped f amimal wesle 13 mplied
g et of wrier spphed for (erbgetion o NA Card 17 o1 siipped o mnl wase s spplied.
_ Al sub-basin parkracter wipin vahues were calibestod and conserained hetwees 0,10 x|
1 Appbcation rate for snima) waste wha e 059 s CAL 710 waing o aoanated calioton
I Db of o [ 0 0 v oN
7 oAl nitergen w1 soiml wosls, 7%i Thi Y] By AN
7 Divganic mrogen conte o apimsl woatr 208 308 208 | 3 GN
P Amamonis conter! v snivea) wasie, (% 072 072 | oz N
. Al sub-basin pasaroeter e vaios wore calibratod and coostrainod botworn 1 664
" Totat phaspbor ) wast . V70 V78 a5 | o2as caL
2l phospborus corent in siral wase md 2496 using un entomsied calfbrasion.
pypeey oo Toraied wind onstrained betwesn 0,95 and
] APORGP Ivgamic. phosphorus yontent in snimal wastc. % 095 095 0497 0.97 CAL ub-basin parameter inpil vahics were calibral ot weee
0.99_using 3n astonzaed catibration.
™ o p— P -y - s . e T ovs po RSB porisoried mpit ahics were cabbried and cousramed berwora 0,12 and
i suimal 850 sming an outorated calibration.
78I WASTYP | Type of anoual st v g, sobd. shirry. or figaid) Xt Crns v i iV T e Vo = ) demotes than waste 12 n sokid form_
19 | NTDAY | Duecoltilinge. year of erop vowsion eycle md Jalian dag. | No Units NA
" LTI |Code o designae the tilisge implerent or exuipment used. | No Units NA
1 PIIL Dicpah of illzge o NA
15| EFfIvE Efficiency of e of o roridu, Ton U NA
I FMIX Tiliage rxing cficwncy, Ho Units NA
Abbreviarions:
as Applicarion spocitic paratoetcr vahi apphied to set simalation time periode, oV prefenccos, and parametes codes for particular metbod apptications (=.4.. metd of ferifization).
oF GLEACS default paramcter vahic zpplied.
CAL  Cabibrated parameter viuc spplied.
nn Fieneric or cxample value fom p. (89 of the GLEAMS user mamual applied waloss nered aberwise.
NA Not applicable. Parametcr ingut saluie may nat be required i€ centain rode) attribwes are hor sekested. For examplr, parameter ingails reqized for ierulizer appiication
ok s be reguired i a perticulas and ase or field 1 not fertilized
ss Ste-spocitic parameter vahue sppliod

"Yhe Mimois Kiver sub-basin is compriscd of aurient boading Zone 2 and Zote } fsce p. D-)7 of Engels Exper( Repor(l. There ate separase pasture sutrient ingns files for Zove Tand Zone 3
The INF.PAR mstrient ingis ke s specifiod for Zome 2 wd the 2NP-PAR fike is specified fr Zome 1.
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Table B-6.  Dr. Engel’s Plant Nutrient Parameter Input File for Crop Land Use

Somrces of informnos:
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Table B-7.  Dr. Engel’s Plant Nutrient Parameter Input File for Forest Land Use

Sources of information:

1) GLEAMS parameter inpur caluce were extracred fram the IN® PAR files located in the ILLINOIS, BARRONFORT, and CANEYCREE|
in the fllencing direcriry: "N ARWLAWI\Expers Repors\Engel Marerial\Gleams_Final § 1 FUTURE_IA0YRI*"

20 Knisel, I¥.G;. and Davis, F M. 201 GLEAMS (Groundwater Loading Effccts of Agricadtural Management Sysiems], Version 3.9 Liser Monual. Pub. No. SERRL-WGK/FMD-0501 99

3} “Expert Repart " refers o “Paultry Woste Generatisu and Land Applicotian tn the linnis River Wasershed and Phasphunats Laads te the Wiinais River Wotershed Streams and Rivers and
Lake Tenkiller, kxpert Report of Dr B. Engel, For State af Oklahomu, In Case N 01-CU-329-GKF-SAJ, State of Okdahomes ¢. Tyson Foods. et ol. (In the Linited Stotes Disrics Caurt for the
Narthern Dtusrict of Oklahemsa). Dr B. Engel, IE. Professar of Agriculnural and Biologivel Engincering, May 22,2008

4) E-maif corespondence nn Wednesday. August 13, 2008 8:27 AM; From David Page; Tu Rabers Grorge, Louix Rullonk, David Riges. Efizaberh Claire Xidic;

Subjecs, RE: Fredlw Up Iremy fram July 11 Telecanferenee with Dr. Engel

b fidders

Plant Nutrient Parameter Input File for Forest Land Use (INF.PAR)

Three 80-chs lines of jon that

islentifies the particular computer run. For exaniple, she soil The ran deseription does not provide any information regarding the site-specific
13 TITLE type. the erop rotation, Ihe tillage practices, may be useful | No Units OGN application so the IRW. The run tescriplitn is a generic description thal was taken frons
in identifying an example input file on p. 189 of the GLEAMS user manual
she file andd wpecific GLEAMS application.
4 YBYR Beginning year of plant nutrient simulalion Year 190) 1981 1901 AS
Y] NETR Ending yoar 1! plant nutrien] simulation Vear 2000|2000 | 2600 AS
4 NUTOUT Cide 1 designate level of printed notriemt output No Units 2 2 2 AS
] FLGROT Number of years (0 a crop rotation cycle No Uns 1 1 1 AS
P Framar, | Code Jor outpat of Nund P balunce o the end cach year of | "y N o A As
simulation
5 RESDW | Crop residue on the ground surface when simulation begins [ ke/ha DF
3 RCN Nityogen concentration in rainfall ppnt DE
5 NI Voncentration of mitrate-nittogen i imgation. ppm DF
5 Pl Concentration of labile-photphorus in imigation, ppm, DE
N Total nitrogen in each suil horizon, -
N -
6 ™y (Number of s0il liorizons = §) or
Nifraic-nittogen concentration m cach soil hari ran .
7 ovTo (Number of soil berizons = 5} ki oF
, Potentially mineralizable nitrogen in each scil horizon. ) .
¢ FOTMNG (Number of sail horizons = St kgha be
o ORGNW | OTESTIC nitrogen canlent rom animal wste in the plow bF
horizon.
Total phospharus m each soil horizon
" 4 (Nuwmher of il borizons= 5) oF
concy b soil 2 5 t
" LBy Labile phasphorus concentralion in each soil horizon wsie - . 2 CAL CLAB input values are the same Jor ol sofl borizons.
{Nurnber nf soil hotizons = 51 Labile phosphorus inpul values were manually modified during Ihe calibration process.
2 ORGPW | Organic P vontent from snimal wasle in plow horizon. D¥
13 Pppaze | Dt that the Dllowing parumeters wre valid, year nfshe | oo jos 1901 N
crop rotation cycle and fulian day
) Number of Jertilizer and animal waste applications during )
i NE \he update period No Units D)
1z NTIL Number of tillage operations during she updase period. | No Units DF
D ¢ s
1 pirssy | e vTerp harvess year of the crop romiion cycleand | | L oF
Julian day.
tificat 1] thi:
15 ICROP Identification number of the ctop grown duting this | o | g 69 ] an Treescanifer is the erop type specified
cropping period
15 LEG Code thr fepume crop No Usnits DF
5 PY Potentiat yield for the harvestable postion of Ihe crop. kg DF
s My | DY matter rato, the ratic of tal dry matser prodoction o | o oF
harvestable portin of the crop
15 CNR Carbon:nittogen ratio for the crop No Units DE
s RAP Ratio of crop nilrogen 1o phosphorus No Units DF
2 -
5 o oeflicient in the exponentinl relation to estimate nitrogen No Units fre
content al The crop.
is 2 Exponent in the exponenlial relalian to estimale nitrogen No Units oF
content of the crop.
s DF Date of fertilizer applicution, year of the erop rotation and N Linits NA
Julian day.
16 MFERT Code for method uof fertilization, No Umits NA
16 METHAP Code for method of applicalion No Unils NA
18 MTYPE Code for animal waste lype. No Units NA
17 Ao Ferlilizer pitrate. kg/ha NA
7 ENIT Fertilizes ammoni. kg/hs NA
17 P Fertilizer phospharus NA
17 DEPIN Depth of incorporstion. NA
17 FRTWAT Depth of water applied for fertigation NA
12 RATE “Application rate for animal waste NA
18 DEPIN Deplb of incurpomstion. NA
12 ATN Tolal nitfogen m animal waste NA
I8 APORGN Organic nitrogen coalenl in anima) waste. NA
s ANH Ammonia content in wnimn) waste NA
23 APIIOS T otal phosphorus cansent in animal waste. % NA
18 APORGP. Organic phosphorus conten] in animal wasle. NA
I8 AOM Organic matter content in anfmal waste. NA
18 WASTYP Type 1f snima) waste (¢ o solid, shurry. or liquig} No Units NA
19 NTDAY | Date of tillage, year of crop roation cycle and Julian day. | No Units Na
19 LTI | €ode 5o designase the tllage implement or equipment used | No Units NA
19 DTIL Deplh of tillage, em NA
19 EFFINC Efficiency of incorporation of surface residue. No Units. NA
19 FMIX Tilsge mixing efliciency. No Uhnits NA
Abbreviations:
AS Applicatian specific parameler value applid to set simulation time periods, output preferences, and parsmeter codes for particular methiod applications (.., method of fertilization]
EF GLEAMS default parameter value applied
cAL Culibrated paramseter value applied
GN Gemeric or example value from p.19) of the GLEAMS user manual applied unless poled alherwise
NA Not spplicable. Parameter input vahie may ot be required if certain model atfributes ate not selected. For exampe, parsmeter inputs requirerl for fettilizer application
woukl ot be required if a particular Jand ase or field is net fertilized
ss Sile-specific parameter value applied

B-7
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Table B-8.  Dr. Engel’s Plant Nutrient Parameter Input File for Urban Land Use

Sources of information:

13 GLEAMS parometer input values were exteacted from the | N* AR files locased tn the ILLINOLS, BARRONFORT. omd CANEYCREEK sob-folders

in the following directory: “N-ARWLAR [\Expert_Repor\Engel MoterialsiGleams_Finoll. | FUTURE_[H0YR*"

2} Knisel. W.G. ond Devir, £ A 200, GLEAMS (G A Laoding Effectr of iend Manay Systems). Versian 3.0, User Momeadl. Prde No. SEWRL-WGKFMD- 0501194,

11 "Expert Report " refers 3 "Poultry: Waste Cenerotion and Land Applicorion in the fifinois River Waterthed and Fhosphoaus Loods to the Hiinois River Wotershed Streamr ond Rivers ond
Lake Tenkillor, Expert Reportof Dr. B Engel, For State of Oklokono, In Care Ne 85-CU-329-GKF-S4, Stote of Oklahoma v. Tyeon Foodr, et ol (In the Umited Strtes District Cowrt for the
Northern District of Oklahomod. De 8. Engel, P.E. Pevfessor of Agriculeurol snd fisdogicol Engineering, Muy 22 3008"

#) E-mail carveepondence on Wednesday, August 13, 2008 8:27 AM; From Dovid Page; To Robect George, Lowir Bullock, Dovid Riggs. Elizaberh Claire Xidir;

Subject, RE: Follow Ly fiem finm July |1 Teleronference with De. Engrl.

Plant Nutrient Parameter Input File for Urban Land Use (INU.PAR)

L St

T Three 80-charucter lines of alphamumerie infermation tha
identifis the partienlar compoter run. For example, the soil The run description does not provide any informatinn regarding the site-specific
-3 TITLE | type. the crop ratatiun, the tillage practives, may he useful | No Linits GN application to the IRW. The run descriplion is u gencric description that was ken from
n identifying an cxample mput Bk on p. 189 of the GLEAMS user nanual
the Bile and specific GLEAMS applieation
7 NEVR Beginmiing year oF plant nutricnt simuatinn, Vear T 1so | 1901 AS
7 NETK Fding year ot plant putrient st Year 2000|2000 | 3000 AS
7] NUTOUT | Code 10 demgnate lovel of printed nutsient ouipyt No U | 7 b z A3
] FLGROT. Number of yeats m 8 erop rolation cyele s Units i i | A3
P FroaAL | Co8e o omput of N and P balunce af the end each year af | oo ;A ) .
sitnulation
5 RESDW |Crop residue on the ground surface wion simulation begins | kgrha OF
H RCN Nitrogen concentzation on radall i DF
5 CN/ Coneentration of nitrate-nitrogen in irrigation. ppn DE
3 <Pl G of Isbil in imgation ppm DF
Total nitrogen in cach sail horizon
6 N .“ 3
™0 | Number of s03) hotizans = 5) DF
Nitrate.nitrogen roncentration in cash soil hocizun ;
s J .
Ty [Number of soil horizons  5) us'e bE
Putentiutly mincralizable nitrogen in cach soil horzon
& | POTMNY {Number of soil horizons = 5) kyha DF
] raror | Grgamie miigen content Gom amirnal wase n e plow - o
hotizon,
Total phosphorus m cach soal borizon B
e iid {Number of soil horizons= 5} ° DF
Labile phosphorus coteenrasian in cach soil hotizun ) )
" ctaso {Numiber of sl horizens = ) vee DF
” ORGPW | Urganic P contert from animal waste in plow horizon. % DF
1 PDATE Date that the [ollowing parsmeters are valid, year af the No Units 1008 (601 1601 GN
crop rotatinn cyele and Julian day
» p | Fumber of ferilzer ond atammal waste spplicsrons dunng | o o1 o . . o
the update period
" NTIL Numbes aftillage operations during the update peciod. | NoUnits | 0 0 0 GN
1o | pmmpr | D of crop harest vear of the crop ottion eyele and | L E s
Jufian day.
Ydent. 4
%5 ICROP entification mumber of the 1op grawm dusing this No Units 2 2 2 AS Alfalfn-hay is the crop type specificd
cropping period
7S LG Code for legume crop. o Uity OF
15 rY Putential yield for the harvestable portion of the crop ketha DE
" gy | P e vt the rutio of oral &y matier production o | o1 o
harvestahle portion of the crap
s VR Casbon-nitrogea tsho fur the crop. No Units DF
75 RNF Ratio of crop ritrogen to phosphorus No Units DF
e (Ogen D PRospas
15 or cefficient in the exponential relation to estimate nitrogen No Units DF
content of the erop
tin t! g
e - Fxpanent m the cxponantial relation (6 estimte mrogen | o0 o
content of the erop.
1 pF | Detcol fertibzer applicstion, year of the crop rosation and | o~ "
Juliun da
7% MFERT. Code for method of feriilization. No Units NA
76 | METHAP Code for methon of appheation No Units NA
is MIYPE Code for snimal wasle type No Units RA
[id FN Fertilizer pifrate s NA
7 FNH Fertibzer ammonia ke NA
7 FP Fertilizer phosphorus kg/ha NA
7 DEPIN Depth of incyrporation cm WA
17| FRIWAT Depth of water spplicd for fertigaion. em NA
2] RATE ‘Appheation rite Toy anjmal waste wha NA
) DEFIN Depth of inenrporation om NA
I7] ATN Total nitropen i animal waste B NA
18 | APORGN Grganie oittogen content in animal wasle % NA
) ANH ‘Aminnia conlent in arimal wste % NA
1 APfIOS Total phosphorus cantent in animat waste % NA
1§ | aPorGP Organic phosphoris content n animal waste NA
i AOM Organic matter content ia animal wiste NA
75 WASTYP | Type of snimal waste (c g, solid, sturry, oc liquid) No Units NA
” NTDAY | Date of tillage, year of crop rotation cycle snd Tulian day. | No Urits NA
19 LTIL | Code to designate the tiliage implement or equipment used. | No Units NA
73 DL Depth of tillage. o NA
7s EFFINC Elbcicacy of o of surface residue No Unfts NA
” FMIX Tiliage mixing cileierey No Units NA
Abbreviatins:
AS Application specific parameter value applied t set smulation time periods, output preferences, and parameter codes for particular method applicatians ie.g., method of fertilization)
DF GLEAMS defauht pasameter vahue spplicd.
caL Calitmated parameter value applied.
GN Generic or example value from p. 191 of the GLEAMS user manual npplied unless noted utherwise
NA Notapplicable. Parameter mput value may nol be required if certaim model astributes are not selccted. For example, parsmeter inputs required for fertilizer application
would not be requircd 5{ ¥ purticular land use or field is not Iertilized
58 Site-specific parametes vatue applicd.
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APPENDIX C

LOADEST RESULTS FOR PHOSPHORUS LOADS
TO LAKE TENKILLER
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APPENDIX D

ERRORS IN GLEAMS MODEL INPUT AND OUTPUT FILES
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“Expert Report” refers to “Poultry Waste Generation and Land Application in the Illinois River
Watershed and Phosphorus Loads to the Hllinois River Watershed Streams and Rivers and Lake
Tenkiller, Expert Report of Dr. B. Engel, For State of Oklahoma, In Case No. 05-C U-329-GKF-
SAJ, State of Oklahoma v. Tyson Foods, et al. (In the United States District Court for the
Northern District of Oklahoma), Dr. B. Engel, P.E. Professor of Agricultural and Biological
Engineering, May 22,2008"

“Expert Report — Errata September, 4, 2008 refers to “Errata to Poultry Waste Generation and
Land Application in the lllinois River Watershed and Phosphorus Loads to the Illlinois River
Watershed Streams and Rivers and Lake Tenkiller, Expert Report of Dr. B. Engel, For State of
Oklahoma, In Case No. 05-CU-329-GKF-SAJ, State of Oklahoma v. Tyson Foods, et al. (In the
United States District Court for the Northern District of Oklahoma), Dr. B. Engel, P.E.,
Professor of Agricultural and Biological Engineering, September 4, 2008.”

“Expert Report — Correction to Errata September, 4, 2008 refers to “Correspondence between
David Page and Robert George on October 17, 2008, subject RE: Engel Errata & Declaration”

The list below provides a summary of errors, internal inconsistencies, incorrect unit conversions,
incorrect labeling and missing or incomplete documentation in the application of the
Groundwater Loading Effects of Agricultural Management Systems (GLEAMS) model and the
routing model to the Illinois River Watershed (IRW) by Dr. Bernard Engel.

1. On Page D-4 in Appendix D of the expert report, Table 1 lists the rainfall stations used to
develop rainfall inputs for the GLEAMS model application to the Illinois River, Baron
Fork and Caney Creek subwatersheds. However, the rainfall stations listed under each
subwatershed do not match the actual rainfall stations used to develop the rainfall inputs
required to simulate hydrology with the GLEAMS model. Below is a comparison
between the weather station table provided in Table 1 on Page D-4 of the expert report
and a corrected table with the actual rainfall stations used to develop rainfall inputs for
Illinois River, Baron Fork and Caney Creek subwatersheds.

Table 1. Weather stations used to model Baron Fork, Illinois River, and Caney Creek
Basins.

(Original table as provided on Page D-4 in Appendix D of the expert report.)

Baron Fork linois River Caney Creek
Rainfall Stations 035354, 348506 032444, 344672, 348506
348677
Temperature Stations | 9450 9450 9450

(Corrected table with the actual rainfall stations used in the GLEAMS model application
for each subwatershed. The red font indicates the rainfall stations that were not listed as
sources of rainfall data in the expert report.)
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Baron Fork [llinois River Caney Creek
Rainfall Stations 035354, 348506, 035354, 348506, 035354
344672, 348677 344672, 348677
Temperature Stations | 9450 9450 9450

In addition to the missing rainfall stations listed above, rainfall data from station 32444
(also 032444), listed under the Illinois River subwatershed in Table 1, were never used to
develop rainfall inputs for GLEAMS model application to the Hlinois River
subwatershed.

2. The approach used to develop rainfall inputs for the IRW GLEAMS model application is
provided on Page D-4 in Appendix D of the expert report; however, the approach that is
described on Page D-4 is inconsistent with the actual approach used to develop the
GLEAMS rainfall inputs, and is also inconsistent with Figure 4 on Page D-6 in Appendix
D of the expert report.

The description of the approach used to develop rainfall inputs for the IRW GLEAMS
model application in the expert report is as follows:

“There are several weather stations in the Illinois River Basin. Various
precipitation patterns need to be considered in GLEAMS model application.
Therefore, the distribution of weather gage station was generated as Arcview
(GIS) point data using latitude and longitude information of weather stations at
the NCDC website (Figure 4). Thessien polygons for the weather stations were
generated using the weather station gage location data (Figure 4) to identify
appropriate rainfall gages to use for locations within the Illinois River Watershed.
All weather stations have not been monitored continuously and most weather
stations which are being monitored for rainfall have not been monitored for
temperature at the same station. Table 1. Shows the selected weather stations
which are operated currently.”

The approach described in the expert report indicates that “Thessien polygons for the
weather stations were generated ... to identify appropriate rainfall gages to use for
locations within the Illinois River Watershed.” However, based on a review of the IRW
GLEAMS model input files, one rainfall input deck (PCPO1.dat, from produced
materials,

Engel\Or1 ginal_Expert Report\Produced_Considered_Materials\Materials\Gleams_Final\
_..subfolders “ILLINOIS”, BARRONFORT”, and “CANEYCREEK?”) is based on rainfall
data from a single rainfall station (35354, also 035354). This rainfall input deck
(PCPO1.dat) was applied to the entire Caney Creek subwatershed drainage area, to
approximately 1/3 of the Baron Fork subwatershed drainage area, and to approximately
1/2 of the Illinois River subwatershed drainage area.

In addition, a second rainfall input deck (PCP10.dat, from produced materials,
Engel\Ori ginal_Expert Report\Produced_Considered_Materials\Materials\Gleams_Final\
...subfolders “ILLINOIS”, BARRONFORT”) is based on a compilation of rainfall data

E-2
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from the various rainfall stations listed in Table 1 (i.e., the second rainfall input deck was
compiled using 39 months of data from 35354 (or 035354), 68 months of data from
348506, 11 months of data from 348677, and 2 months of data from 344672.). This
rainfall input deck (PCP10.dat) was applied to approximately 2/3 of the Baron Fork
subwatershed drainage area and to approximately 1/2 of the Illinois River subwatershed
drainage area.

The rainfall input decks described above (PCP0O1.dat and PCP10.dat) were used as inputs
to the IRW GLEAMS model in all of the scenario model runs (“1.1.FUTURE_100YR”,
“1.1.FUTURE 100YR_NOLitter”, “1.2.FUTURE_50YR_GrowthPoultry”, and

“2 LAST 50YR_variable Litter” located in the following directory:

Engel\Original_Expert Report\Produced_Considered Materials\Materials\Gleams_Final
and “1.1.FUTURE_100YR_NOLitterCleanSoil” located in the following directory:
Engel\First Errata\Produced_Considered_Materials).

Also, in addition to the inconsistency between the rainfall input development approach
that was described in the expert report and what was actually done in the IRW GLEAMS
model application, the rainfall stations listed for the Illinois River subwatershed are
inconsistent between Table 1 on Page D-4 and Figure 4 on Page D-6. The rainfall stations
listed in Table 1 include: 32444 (also 032444), 344672 and 348677. In contrast, the IRW
(Illinois River, Baron Fork and Caney Creck subwatersheds) map overlain with the
Thiessen polygons in Figure 4 indicate that the rainfall stations for the Illinois River
subwatershed include: 32444 (also 032444), 344672, 348677, 348506, and 35354 (also
035354).

3. The number of total poultry houses in the study arca (3,536) used to calculate the rate of
total litter applied in each zone (1,2,3 and 4) on Page D-18 in Appendix D of the expert
report is not the same number of total poultry houses in the study area (3,662) listed on
Page D-15 in Appendix D of the expert report.

4. In the GLEAMS model, the hydrology input files have an input parameter named
FOREST, which requires the user to indicate whether the field being modeled is an
agricultural site or a forestry site. In the IRW GLEAMS model application, the Illinois
River subwatershed hydrology input file for crop (H04.PAR) has a FOREST code of 3,
which tells the model that the field is a mixed pine-hardwood forest. The correct
FOREST code should be 0, which would tell the model that the field is an agricultural
field. This error is present in all of the scenario model runs (“1.1.FUTURE_100YR”,
“l.1.FUTURE_100YR NOLitter”, “1.2.FUTURE_S50YR_GrowthPoultry”, and
“2.LAST 50YR variable Litter” located in the following directory:
Engel\OriginalﬂExpertﬂReport\ProducedﬂConsidered_Materials\Materials\GleamsﬂFinal
and “1.1.FUTURE_100YR_NOLitterCleanSoil” located in the following directory:
Engel\First_Errata\Produced_Considered_Materials).
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5. In the IRW GLEAMS model application, the Illinois River subwatershed hydrology input
file for HRU 11 (H11.PAR, from produced materials,
Engel\Original Expert Report\Produced_Considered Materials
\Materials\Gleams Final\l.|.FUTURE_100YRMLLINOIS\H11.PAR) contains an
incorrect land use description. The description field in the hydrology input file indicates
that the land use being modeled is pasture; however, the FOREST parameter input value
specified in the hydrology input file (FOREST = 1, tells the model that the site is a long
leaf conifer forest) and the nutrient input file specified (INF.PAR) for HRU 11 indicates
that the land use modeled is actually forest and not pasture. This error is present in all of
the scenario model runs (“1.1.FUTURE_100YR”, “1.1.FUTURE_100YR_NOLitter”,
“1.2.FUTURE 50YR_GrowthPoultry”, and “2.LAST 50YR_variable Litter” located in
the following directory:
Engel\Original_Expert Report\Produced_Considered_Materials\Materials\Gleams_Final
and “1.1.FUTURE_100YR_NOLitterCleanSoil” located in the following directory:
Engel\First_Errata\Produced Considered_Materials).

6. In the IRW GLEAMS model application, the Illinois River subwatershed hydrology input
file for HRU 01 (HO1.PAR, from produced materials,
Engel\Original Expert Report\Produced_Considered_Materials
\Materials\Gleams_Final\l.1.FUTURE_100YR\ILLINOIS\HO1.PAR) contains a drainage
area that is inconsistent with the drainage area listed for HRU 01 in the “code_ILL xIs”
file (from produced materials,
Engel\Original Expert_Report\Produced_Considered_Materials
\Materials\GLEAMS\Application\Runoff_Cal\Illinois River\ code_ILL.xls). The drainage
area for HRU 01 in the HO1.PAR file is 8,048.20 acres. The drainage area for HRU 01 in
the “code_ILL xlIs” file is 80,438.2 acres. This inconsistency is present in all of the
scenario model runs (“1.1.FUTURE_100YR”, “1.1.FUTURE_100YR_NOLitter”,
“1.2.FUTURE_50YR_GrowthPoultry”, and “2.LAST_50YR_variable Litter” located in
the following directory:
Engel\Original Expert Report\Produced_Considered_Materials\Materials\Gleams_Final
and “1.1.FUTURE_100YR_NOLitterCleanSoil” located in the following directory:
Engel\First_Errata\Produced_Considered_Materials).

7. The following Baron Fork HRU’s were found to have duplicate drainage areas specified
in the GLEAMS hydrology input files (e.g., HXX.PAR): HRU 6 and HRU 16, HRU 7
and HRU 17, HRU 8 and HRU 18, HRU 9 and HRU 19, and HRU 10 and HRU 20 (from
produced materials, Engel\Original_Expert_Report\Produced_Considered_Materials
\Materials\Gleams Final\l.1.FUTURE 100YR\ BARRONFORT\...HXX.PAR). This
error is present in all of the scenario model runs (“1.1. FUTURE_100YR”,
“1.1.FUTURE_100YR NOLitter”, “1.2.FUTURE_50YR_GrowthPoultry”, and
“2.LAST 50YR_variable Litter” located in the following directory:
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Engel\Original Expert Report\Produced_Considered_Materials\Materials\Gleams_Final
and “1.1.FUTURE_100YR_NOLitterCleanSoil” located in the following directory:
Engel\First_Errata\Produced_Considered_Materials).

The table below provides a summary of the duplicate drainage areas (highlighted in gray)
for the HRU’s listed above.

Drainage Area Drainage
Subwatershed HRU Land Use (ha) Area (acres)
Baron Fork i pasture 2886.028 7131.4
Baron Fork 2 pasture 5788.891 14304.4
Baron Fork 3 pasture 4253.04 10509.3 |
Baron Fork 4 312.9491
Baron Fork 5 11.97891

forest | 898418

pasture 30088.92
Baron Fork 12 pasture 353.2565 872.9
Baron Fork 13 pasture 83.4477 206.2
Baron Fork 14 pasture 2922.126 7220.6

urban

185

Baron Fork Total Area | 67.883.16 | 167,739.90

8. In the IRW GLEAMS model application, the Illinois River subwatershed hydrology input
file for HRU 15 (H15.PAR) in the waste for growth scenario (from produced materials,
Engel\Original Expert_Report\Produced_Considered Materials
\Materials\Gleams_Final\l1.2.FUTURE_50YR_GrowthPoultry\ILLINOIS\H15.PAR) and
the historical scenario (from produced materials
Engel\Original Expert Report\Produced_Considered Materials
Materials\Gleams Final\2.LAST 50YR_variable Litte\ILLINOIS\H15.PAR) contains
an incorrect parameter input value for HBDATE, which tells the model the beginning
date for the hydrology simulation. The parameter input value for HBDATE specified in
the H15.PAR file is HBDATE=195600 (Year=1956). The correct year in the beginning
date for the hydrology simulation is HBDATE=1950000 (Year=1950) based on the
HBYR parameter input value (HBYR=1950, Year=1950), which tells the model the
beginning year of the hydrology simulation in the H15.PAR input file. The error in
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setting the year in HBDATE resulted in an incorrect simulation period for HRU 15 in
both the waste for growth and historical scenarios (see Table D-1, Appendix D).

9. In the IRW GLEAMS model application, the Baron Fork subwatershed hydrology input
files for HRU 18 (H18.PAR) and HRU 19 (H19.PAR) in the continued waste application
scenario (from produced materials,

Engel\Original Expert Report\Produced_Considered Materials

\Materials\Gleams Final\l.1.FUTURE_100YR\ BARRONFORT\H18.PAR and ...
\H19.PAR) have the wrong simulation period specified. The simulation period for HRU
18 and HRU 19 is set at 1950-2006 (56 years); however, the correct simulation period (as
specified in the other GLEAMS hydrology inputs files HXX.PAR) is 1901-2000 (100
years) (see Table D-1, Appendix D).

10. In the IRW GLEAMS model application, the Illinois River subwatershed hydrology
(H04.0UT) and nutrient (N04.0OUT) output files for crop do not generate any hydrology
or nutrient output in any of the GLEAMS model scenarios that the expert report is based
upon (see Table D-2, Appendix D). This error is present in all of the scenario model runs
(“1.1.FUTURE_100YR”, “1.L.FUTURE_100YR_NOLitter”,

“1.2.FUTURE 50YR_GrowthPoultry”, and “2.LAST_50YR_variable Litter” located in
the following directory:
Engel\Origina1_ExpertmReport\ProducedﬂConsideredeaterials\Materials\Gleams_Final
and “1.1. FUTURE_100YR_NOLitterCleanSoil” located in the following directory:
Engel\First_Errata\Produced Considered_Materials).

11. In the IRW GLEAMS model application, there are output errors in the hydrology and
nutrient output files for some of the Illinois River, Baron Fork and Caney Creek HRU’s.
One example of the output error referenced above is as follows: In the continued waste
application scenario (“1.1.FUTURE_100YR”, from produced materials,
Engel\Original_Expert Report\Produced_Considered_Materials\Materials\
Gleams_Final), the Illinois River subwatershed hydrology (H20.OUT) and nutrient
(N20.0UT) output files for HRU 20 do not contain any model output after day 7
(hydrology) and day 8 (nutrients) of the year 1923 even though the simulation period is
set for 1901 to 2000 in this GLEAMS scenario. For further details and a summary of
similar output errors in various GLEAMS scenarios, see Table D-2 in Appendix D.

12. In the GLEAMS model, the nutrient input files have an input parameter named CLAB,
which represents labile phosphorus concentration in the soil horizon. In the IRW
GLEAMS model application, the Illinois River subwatershed nutrient input files for
pasture (INP.PAR and 2NP.PAR, from produced materials
Engel\OriginalmExpertmReport\ProducedﬂConsideredﬂMaterials\Materials\GleamsﬂFinal\
1.1.FUTURE_100YR\ILLINOIS\INP.PAR, ...\2NP.PAR) in the continued waste
application scenario (i.e., scenario includes the 1998-2006 phosphorus loads from Dr.
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Engel’s phosphorus calibration per the e-mail from David Page to Robert George, Louis
Bullock; David Riggs, and Elizabeth Claire Xidis on Wednesday, August 13, 2008 8:27
AM, subject "RE: Follow Up Items from July 11 Teleconference with Dr. Engel", stated
" Running YEARLYTP.EXE in the respective subwatershed folders in the
1.1.FUTURE_100YR folder will create a set of outputs including a daily.out file with
daily loads. The first 10 years of data in these daily.out files is calibration data for 1997-
2006....".) contain CLAB input values that are outside the optimization range set forth in
SCE.DAT file (from produced materials,

Engel\Original Expert_Report\Produced_Considered Materials

\Materials\Gleams Final\1.1.FUTURE_100YRMLLINOIS\SCE.DAT”) used in the
automated calibration procedure (SCE-UA) of GLEAMS (see Page D-20 in Appendix D
of the expert report). The CLAB input values in the INP.PAR file range from 37.5-61.7
1g/g and the CLAB input values in the 2NP.PAR file range from 69.4-114.2 ug/g. In
contrast, the optimization range set forth in the SCE.DAT file for CLAB ranges from
100-300 pg/g.

Furthermore, the CLAB input value ranges set forth in the SCE.DAT file are inconsistent
with how the optimization ranges were described to have been set in the expert report.
That is, on Page D-20 in Appendix D of the expert report the following is stated:

“Calibration parameters were selected by referring to the GLEAMS manual. The
GLEAMS manual explains which parameters are most sensitive. Most parameters
were generated based on observed data and documented databases so the
optimization range was sct as +50% of estimated values to avoid scarching
extreme values and to insure that calibrated parameters were within reasonable
ranges.”

The CLAB ranges (100-300 pg/g) set forth in the SCE.DAT file do not represent +50%
ofthe observed CLAB values listed in Table 6 on Page D-16 in Appendix D of the
expert report.

13. In the IRW GLEAMS model application, the Baron Fork subwatershed nutrient input file
for pasture (INP.PAR, from produced materials
Engel\Original Expert Report\Produced_Considered Materials
\Materials\Gleams Final\l.I. FUTURE_100YR\BARRONFORT\INP.PAR) in the
continued waste application scenario (i.e., scenario includes the 1998-2006 phosphorus
loads from Dr. Engel’s phosphorus calibration per e-mail communication referenced in
item #12) contain CLAB input values that are outside the optimization range set forth in
SCE.DAT file (from produced materials,
Engel\Original Expert Report\Produced_Considered Materials
\Materials\Gleams_Final\1.1. FUTURE_100YR\BARRONFORT\SCE.DAT) used in the
automated calibration procedure (SCE-UA) of GLEAMS (see Page D-20 in Appendix D
of the expert report). The CLAB input values in the INP.PAR file range from 37.6-61.9
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ng/g. In contrast, the optimization range set forth in the SCE.DAT file for CLAB ranges
from 80-150 pg/g.

14. In the IRW GLEAMS model application, the Caney Creck subwatershed nutrient input
file for pasture (INP.PAR, from produced materials,
Engel\Original Expert Report\Produced_Considered_Materials
\Materials\Gleams Final\l.1.FUTURE 100YR\ CANEYCREEK\INP.PAR) in the
continued waste application scenario (i.e., scenario includes the 1998-2006 phosphorus
loads from Dr. Engel’s phosphorus calibration per e-mail communication referenced in
item #12) contain CLAB input values that are outside the optimization range set forth in
SCE.DAT file (from produced materials,
Engel\Original Expert Report\Produced_Considered_Materials
\Materials\Gleams_Final\l.I.FUTURE 100YR\CANEYCREEK\SCE.DAT) used in the
automated calibration procedure (SCE-UA) of GLEAMS (see Page D-20 in Appendix D
of the expert report). The CLAB input values in the INP.PAR file range from 24.3-40.0
ng/g. In contrast, the optimization range set forth in the SCE.DAT file for CLAB ranges
from 80-150 pg/g.

15. The original “actual_and no_litter4 5.xIs” (continued waste application and waste
application cessation scenario routing model workbook from produced materials,
Engel\Original Expert Report\Produced_Considered_Materials\Bernard Engel
considered materials\actual and no_litter4 5.xIs) and the errata
“actual and no_litter8 30.x1s” (continued waste application and waste application
cessation scenario routing model workbook from produced materials,

Engel\First Errata\Produced_Considered_Materials\actual_and no_litter8 30.xls)
contain labeling errors in the “Year” label that is used to correlate a particular time (e.g.,
day/year) with a simulated phosphorus load. The “Year” label in both the summarized
GLEAMS output and the summarized routing model output skips years 2047 to 2056.

16. The original “buffer no_litter.xIs” (buffer scenario routing model workbook from
produced materials,
Engel\Original Expert Report\Produced Considered_Materials\Bernard Engel
considered materials\buffer no_litter.xls) and the errata “buffer no_litter8_30.xls”
(buffer scenario routing model workbook from produced materials,
Engel\First_Errata\Produced Considered_Materials\buffer no_litter8 30.xls) contain
labeling errors in the “Year” label that is used to correlate a particular time (e.g.,
day/year) with a simulated phosphorus load. The “Year” label in both the summarized
GLEAMS output and the summarized routing model output skips years 2047 to 2056.

17. The “historical 50 99 8 30.xls” workbook, “nps” worksheet (historical scenario routing
model workbook from produced materials,
Engel\First_Errata\Produced Considered Materials\historical 50_99 8 30.xls)
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mislabels nonpoint source only loads as nonpoint source plus wastewater treatment plant
(WWTP) loads for the Illinois River (Column V), Baron Fork (Column AB), and Caney
Creek (Column AD) subwatersheds.

18. The historical (1950-1999) annual loads from the Illinois River, Baron Fork and Caney
Creek subwatershed to Lake Tenkiller are incorrect for 25 years out of the 50 years
evaluated in the “historical 50 99 & 30.xls” workbook, “nps” and “50 yr”” worksheets
(historical scenario routing model workbook from produced materials,
Engel\First_Errata\Produced Considered_Materials\historical_50_99_8 30.xls). The
error in the annual load summaries arises from an incorrect accounting of the years that
are leap years. For example, the annual load for 1952, which is a leap year, only includes
365 days of daily loads and does not include a daily load on day 366. In contrast, the
annual load for 1953, which is not a leap year, includes the daily load on day 366 of 1952
plus the other 365 days in 1953 that are actually part of the year 1953. This type of
calculation error continues to repeat every two years over the entire 50 year period. The
historical scenario results that include these errors are presented on Pages 36-41 of the
expert report — Errata September, 4, 2008.

19. The continued poultry waste application and poultry waste application cessation annual
loads from the Illinois River, Baron Fork and Caney Creek subwatersheds to Lake
Tenkiller were incorrectly calculated for years 2010 (year 10) and 2047-2096 (years 51-
100) in the “current_and no_litter100_8 30.x1s” workbook, “cont_cessation” worksheet
(from produced materials,

Engel\First_Errata\Produced Considered Materials\current_and_no_litter100_8 30.xls).
The subwatershed annual loads for year 2010 (year 10) include the daily load from day
365 of year 2009. The subwatershed annual loads for years 2047-2096 (years 51-100) are
shifted by one day. For example, the annual loads for year 2048 are summed from day 2
of year 2048 to day 1 of 2049.

20. The historical (1950-1999) annual loads from the Illinois River, Baron Fork and Caney
Creek subwatersheds to Lake Tenkiller were incorrectly converted from kg to 1bs in the
“historical 50 99 8 30.xls” workbook, “nps” and “50 yr”” worksheets (historical
scenario routing model workbook from produced materials,

Engel\First_Errata\Produced Considered_Materials\historical_50_99 8 30.xls). The unit
conversion factor applied to convert from kg to lbs was 0.4526; however, the correct
conversion factor is 0.45359237 or 0.4536 if rounded up to the fourth significant figure.
This error results in an over-estimation of the historical loads over the 50-year period for
both the nonpoint source plus point source load and the nonpoint source only load results
by 37,898 Ibs and 21,857 Ibs, respectively. The results are presented on Pages 36-41 of
expert report — Errata September, 4, 2008.
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21. The observed (1998-2006) annual loads from the Illinois River, Baron Fork and Caney
Creek subwatersheds to Lake Tenkiller were incorrectly converted from kg to 1bs in the
“p_model 10 15.xls” workbook, “Sheet 1 worksheet (from produced materials, from
produced materials,

Engel\Second_Errata\Produced Considered_Materials\p_model 10_15.xIs). The unit
conversion factor applied to convert from kg to Ibs was 0.4356; however, the correct
conversion factor is 0.4536. This error results in an over-estimation of the observed loads
over the 9-year period by 190,682 Ibs. The incorrect observed loads are presented in
Table 10.1 on Page 47 of the expert report and in Table 10.1 on Page 4 of the expert
report — Correction to Errata September, 4, 2008.

22. The 1998-2006 annual GLEAMS loads (P to River) in the “allocation_5_2.xls”
workbook, “allocation” worksheet (from produced materials,
Engel\Original Expert Report\Produced_Considered_Materials\Bernard Engel
considered materials\allocation 5 2.xls) do not match any of the base period (1998-
2006) GLEAMS model output that was provided in Dr. Engel’s produced materials.

23. The annual phosphorus load attributed to point source loads (WWTP’s) in the
“allocation_5_2.x1s” workbook, “allocation” worksheet (from produced materials,
Engel\Original Expert Report\Produced_Considered_Materials\Bernard Engel
considered materials\allocation 5_2.xls) for the 1998-2002 time period was 226,164
Ibs/yr (102,588 kg/yr), which is inconsistent with the annual WWTP load listed in Table
6 on Page D-19 in Appendix D of the expert report for the Early 90’s to 2002 time period
(204,101 1bs/yr or 92,580 kg/yr).

24. The “Year” labels used to identify annual loads to Lake Tenkiller from the routing model
output in “Sheet 3 of the “allocation_5_2.x1s” workbook (from produced materials,
Engel\Original Expert Report\Produced_Considered_Materials\Bernard Engel
considered materials\allocation 5 2 .xls) are incorrect and have been mislabeled. The
annual loads are labeled as routing model output from 1998-2006 (or years 2-10);
however, based on the “current_and no_litter100 4 25.x1s” workbook, “no litter back p”
worksheet (from produced materials,

Engel\Original Expert Report\Produced_Considered_Materials\Bernard Engel
considered materials\current_and no_litter100_4 25.xls) the correct “Year” labels based
on the “no litter back p” worksheet should be 2057-2065 (or years 51-59). However, it is
important to note that the 2057-2065 “Year” labels would still be incorrect because of an
additional error in the “current_and no_litter100 4 25.xIs” workbook. The “Year” labels
in the routing model output in the “current_and_no_litter100_4 25.x1s” workbook skip
years 2047- 2055. The correct “Year” labels for the routing model loads labeled 1998-
2006 are 2047-2055. The routing model results from “Sheet 3” of the
“allocation_5_2.xIs” workbook are used to determine the load allocations for individual
sources as summarized in Table 10.14 and Table 10.15 on Page 93 of the expert report.
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25. The method used to add the WWTP loads to the GLEAMS nonpoint source (NPS) model
output (c.g., post-processing software application or manual post-processing in an Excel
workbook) was not documented in the expert report.

26. The expert report does not provide any documentation or explanation on how the 14 soil
types, listed in Figure 5 on Page D-10 in Appendix D of the expert report, were
aggregated or lumped into the four soil types listed on Pages D-14 to D-15 in Appendix
D of the expert for the IRW GLEAMS model application.

27. The Shuffled Complex Evolution Algorithm (SCE-UA) calibration procedure was
applied to the 2NP.PAR (input file for Zone 3) (from produced materials,
Engel\Original Expert Report\Produced_Considered_Materials\CD_Received_July 17
\CD Received July 17\SecondStage\ILLINOIS\2NP.PAR or
Engel\Original Expert Report\Produced_Considered_Materials\Materials\
\Gleams Final\l.|. FUTURE 100YR\LLINOIS\2NP.PAR) nutrient input file for pasture
in the GLEAMS application to the Illinois River subwatershed and applied to the
INP.PAR (input file for Zone 1 and Zone 4) (from produced materials,
Engel\Original Expert Report\Produced_Considered_Materials\CD_Received_July 17
\CD Received July 17\SecondStage\ BARRONFORT or
Engel\Original Expert Report\Produced_Considered_Materials\Materials\Gleams_Final\
1.I.FUTURE 100YR\BARRON FORT\INP.PAR and
Engel\Original Expert Report\Produced_Considered Materials
\Materials\Gleams_Final\l.1.FUTURE_100YR\CANEY CREEK\INP.PAR) nutrient
input file for pasture in the GLEAMS application to the Baron Fork and Caney Creek
subwatersheds. The calibration procedure for the INP.PAR (input file for Zone 2) (from
produced materials,
Engel\Original_Expert Report\Produced_Considered_Materials\CD_Received_July 17
\CD Received July 17\SecondStage\ILLINOIS\INP.PAR or
Engel\Original_Expert Report\Produced_Considered_Materials\Materials\Gleams_F inal\
I.1.FUTURE_100YR\LLINOIS\INP.PAR) was not documented. The calibration
procedure for the other nutrient inputs files (INC.PAR, INF.PAR, and INU.PAR) in
Zones 1-4 (from produced materials,
Engel\Original Expert Report\Produced_Considered_Materials\CD_Received July 17
\CD_Received July 17\SecondStage\subfolders... “ILLINOIS” and “BARRONFORT”
or
Engel\Original Expert Report\Produced_Considered_Materials\Materials\Gleams_Final\
I.1.FUTURE_100YR\ ... subfolders “ILLINOIS”, BARRONFORT”, and
“CANEYCREEK") for crop, forest and urban land uses was also not documented.

28. The method and/or approach used to model buffers in the two buffer scenarios (buffers
along all 3" order and larger IRW streams; buffers along all IRW streams) presented in
the expert on Pages 67-75 and the expert report — Errata September, 4, 2008” on Pages
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22-29 was not documented in either the expert report or the expert report — Errata
September, 4, 2008.

29. On Page D-18 in Appendix D of the expert report, the following statement, “Fertilizer in
GLEAMS was set as animal waste (MFERT=1) for poultry waste and applied April 1
(NF=91 as Julian day)” contains an error. The parameter input for the date of fertilization
in GLEAMS is denoted DF, not NF. In GLEAMS, the parameter input NF, is the number
of fertilizer and animal waste applications during the update period.

30. The x-axis in Figure 11 on Page D-28 in Appendix D of the expert report is mislabeled.
The “Year” label in x-axis ranges from 1996-2005. However, the correct “Year” label
should range from 1986-1995, which is the hydrologic validation period as noted on Page
D-27 in Appendix D of the expert report. Furthermore, based on the “Results2.x1s”
workbook (from produced materials,

Engel\Original Expert Report\Produced Considered_Materials\Materials\GLEAMS\
Results2.xIs) and the hydrology validation HYDRES.OUT file (from produced materials,
Engel\Original Expert Report\Produced Considered Materials
\Materials\GLEAMS\Application\Runoff val\Illinois River\Mode\HYDRES.OUT), the
data plotted in Figure 11 are incorrect and do not represent the final hydrology validation
results.

31. The x-axis in Figure 12 on Page D-28 in Appendix D of the expert report is mislabeled.
The “Year” label in x-axis ranges from 1996-2005. However, the correct “Year” label
should range from 1986-1995, which is the hydrologic validation period as noted on Page
D-27 in Appendix D of the expert report.

32. The x-axes and y-axes in Figures 15, 16, 17, 18, 19, and 20 on Pages D-32 to D-34 in
Appendix D of the expert report are missing constituent load labels, as well as unit labels
for the daily predicted and observed phosphorus loads plotted.

33. The x-axes and y-axes in Figures 15, 16, 17, 18, 19, and 20 on Pages 45-48 in the expert
report — Errata September, 4, 2008 are missing constituent load labels, as well as unit
labels for the daily predicted and observed phosphorus loads plotted.

34. The y-axes in Figures 10.37, 10.38, 10.39, and 10.40 on Pages 89-90 in the expert report
are missing constituent concentration labels, as well as unit labels for the average
phosphorus concentrations plotted.

35. The y-axes in Figures 10.37, 10.38, 10.39, and 10.40 on Pages 41-43 in the expert report
— Errata September, 4, 2008 are missing constituent concentration labels, as well as unit
labels for the average phosphorus concentrations plotted.
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36. In the expert report — Errata September, 4, 2008, the Illinois River near Tahlequah
calibration and validation results were switched. Figure 15 on Page 45 is incorrectly
described as “Calibration for Daily P Load at Tahlequah”. Based on the source file for
this figure (from produced materials,

Engel\Second_Errata\Produced Considered Materials\p_model 10 _15.xls), the correct
description for Figure 15 is “Validation Results for Daily P Load at Tahlequah”.

37. In the expert report — Errata September, 4, 2008, the Baron Fork at Eldon calibration and
validation results were switched. Figure 16 on Page 46 is incorrectly described as
“Calibration Results for Daily P Load at Baron Fork near Eldon”. Based on the source
file for this figure (from produced materials,
Engel\Second_Errata\Produced Considered Materials\p_model 10 _15.xIs), the correct
description for Figure 16 is “Validation Results for Daily P Load at Baron Fork at
Eldon”.

38. In the expert report — Errata September, 4, 2008, the Caney Creek near Barber calibration
and validation results were switched. Figure 17 on Page 46 is incorrectly described as
“Calibration Results for Daily P Load at Caney Creek”. Based on the source file for this
figure (from produced materials,

Engel\Second Errata\Produced Considered Materials\p_model _10_15.xls), the correct
description for Figure 17 is “Validation Results for Daily P Load near Caney Creek”.




